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This thesis investigates the role and effect of iPads in an educational environment and the use of 
gamification to improve motivation and learning in maths classes. The students studied are in Junior 
High and are between 13-15 years of age. 
The research is conducted through a case study and experimental research. A case study of a class 
which were given five iPad 1s for a semester was used to investigate the role and effect of the iPad. 
From this study, an application named DragonBox was discovered by the students. The application 
is an algebra game for tablets, PCs and cell phones.  
The experimental research is based on the application found in the case study and is aimed on 
measuring learning outcome and motivation amongst students. The students of the main class were 
given five iPads and DragonBox. It was conducted on the same class and a control class over a one 
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The content of this thesis may be summarised by its title: “Mathematics on the tablet: using mobile 
technology and gamification to support student learning in junior high”.   
Even though the main field of study for the author is human-computer interaction, some familiarity 
with pedagogy, gamification and education technology was needed in order to conduct the research 
described in this thesis. 
The innovative use of gamification to motivate and drive effective learning is a hot topic despite the 
scarcity of good examples. An opportunity arose for the author to use the iPad in a junior high 
school and by serendipity, a now very popular app named “DragonBox” was released during the 
first study. The first study showed that this application was something the students wanted to get 
their hands on. This game application was designed for math learning. Math teacher in the class I 
did my research with used this app. Thus, doing qualitative and experimental research around 
learning, using the tablet and gamification naturally became the focus of this thesis. 
 
1.2 Goal: 
The main aim of the thesis was to investigate how the tablet and gamification influence learning, in 
particular of mathematics. During the first part of this project, the goal has been to observe how the 
students use the iPad and its applications. In the second part of the study a controlled experiment 
was carried out to see if the tablet and DragonBox improve the enjoyment, motivation and learning 
outcomes.  
 
1.3 Research questions: 
1. Which role and what kind of effect will tablets have in a classroom environment of a 
junior high?  
2. Will learning math with help of apps like DragonBox motivate learning for junior high 




The first question was answered through research methods such as observations, logs and 
interviews with students and their teacher, during the case study. The second question was answered 
through an experiment in which one class used the iPad and DragonBox to investigate if the 
application would help improve their results. Another parallel class was used as a control group. 
The classes were, according to their teachers, comparable to each other. However, the comparability 
of the classes was not measured as part of this research, and thus the experiment may have some 
issues with bias, limiting its validity and significance in this research.  
 
1.4 Personal motivation: 
The author´s personal motivation for working on this thesis is threefold: the iPad (tablet) 
technology, games and education.  
 
iPad: 
The iPad was considered as disruptive technology for media industry1 with its ability to break down 
barriers between different technologies such as cell phones, PC and TV. The question for the author 
was if it would be a disruptive technology for the classrooms too. Could the iPad change the way 
learning happens at school? Despite having been around for a two years, the iPads were still 
considered a cool technology (Culén & Gasparini, 2012) and the supervisor of this thesis offered six 
iPads to be used in this research. The author lacked some insights to the technology at the time, but 
thought that the iPad was cool as a learning platform. The author was very happy and grateful for 
the opportunity to use this technology in this research. 
Games: 
Games are primarily created to offer entertainment to the user. At least that was the impression at 
the start of this thesis. The entertainment is the main goal of most games and use many effects to 
deliver this. Such effects can be relaxation, emotional, political and desire for competition. The 
author has a long and rich experience with gaming and that made the subject of the thesis more 
alive and motivating as closer investigation unravelled new aspects and information. 
                                  
 




One can set many goals with games, depending on the genre and style chosen. However, in this 
thesis serious games and their effect on learning is the primary focus. A quote from a discussion 
with a fellow student could be used to explain the educational element often found in these games. 
 
Individual games can also teach you more specific things. To use a somewhat macabre 
example, most 13-year old boys can tell an Ak-47 and an M16A3 apart at a glance 
because they've spent an extraordinarily long amount of time playing video games that 
focus on weaponry. Odds are good they can also list magazine capacity, Rate of Fire, and 
the benefits and drawbacks of a C-mag over a double-mag. [...] Of course, the downside of 
learning from video and computer games is that games are not primarily designed to 
educate the user. Historical accuracy and indeed even the laws of nature stand second in 
line to the focus on entertaining the user and creating good gameplay. (Eivind W.). 
 
The work on this thesis has taught me that games may indeed offer much more than entertainment. 
It offers something that schools and work places need dearly. Motivation.  
Education: 
By sheer coincidence, the author happened to work at junior high school. This created an 
opportunity to approach teachers at the school who were acquaintances and had a friendly attitude 
towards the technology and the author. Finding a teacher with an interest in technology that also had 
interest in helping to investigate the role of educational games was not difficult. This meant a lot. 
 
1.5 What separates this research from similar projects? 
Similar research has been conducted before and will be conducted in the future. In the current 
situation most of the previous research is limited to only education, games or tablets. Some include 
two of these aspects, such as education and tablets. Some projects have been investigated in the 
literature review that cover all three, but with many differences such as framework, platform, target 
group, areas of interest, and many more. 
In addition to this, during the literature review, it was discovered that most research found on game 
based mathematical applications is far from conclusive. 
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The effects of gamification have been looked at from many angles, and still they offer little 
conclusive evidence for its effects in educational environments.   
Another point that separates this research from most other research seen by the author is that the 
software used in experiments reported, was constructed for the purpose of the experiment. While 
this is a strength in many ways, it also may pose a problem, as most such software has bugs. These 
bugs strongly reduce user experience of the game. In this thesis however, the software has been 
designed and released for public use. This means that the software has been bug tested, fixed and 
polished for release. This point could potentially make a difference, as custom-made software can 








2 Literature review 
The departure point for collecting the literature were some articles and books recommended by the 
supervisor. These were supplemented by searching different databases such as Google Scholar, 
PRIMO, BIBSYS, X-port and DUO, listed here in the order of relevance for this work. 
Most of the search was conducted by entering key words such as “education”, “iPad + math + 
education”, “tablet + math” etc. Interesting results were downloaded. Other articles of interest were 
found listed in the reference lists of the selected papers. As can be seen by the length of the 
reference list at the end of the thesis, there were not too many articles published in this area.  
The sections are structured by different fields contributing to research for the thesis. The iPad as 
technology (tablets), education, mathematics and gamification were all of importance, as shown in 
Figure 1.  
 
Figure 1. This figure shows the fields covered by the thesis. 
 
Education (pedagogics) is explored first. To the degree possible for one not mastering in 
pedagogics, the section will provide an overview of educational paradigms. The second section 
explores the technology adoption in education. The third section investigates the tablet technology 
in education. A fourth section introduces mathematics to this equation. The sixth section takes a 
closer look at gamification.  
 
2.1 Education 
The purpose of this section is to review, very briefly, approaches to learning, in particular 
constructivism and the role of collaboration, as it is of relevance for this work.  
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There are several learning paradigms. The ones found in this thesis are presented as the major 
learning paradigms by Jung and Orey (Jung & Orey, 2008). These are Behaviourism, Cognitivism, 
Constructivism and Humanism. 
For behaviourism the learning is gained through the environment while the student is passive, 
therefore the mind is not analysed. The learning visibly affects behaviour, which in turn can be 
measured. Behaviourism: “…focuses on a new behavioral pattern being repeated until it becomes 
automatic” (Jung & Orey 2008). A response to behaviourism was cognitivism. This paradigm gives 
the individual an active role in learning and: “…it focuses on how information is received, 
organized, stored, and retrieved by the mind.” (Jung & Orey, 2008). Here it is attempted to analyse 
the mind to understand the processes and structure. The individual must process the information and 
it is seen in relation to prior knowledge. Constructivism is based on some ideas of cognitivism. The 
idea of constructivism is that the individual actively interpret information to create their own 
objective reality. The information is not transferred from someone like a teacher, but rather: 
“…based on the premise that we all construct our own perspective of the world, through individual 
experiences and schema.” (Jung & Orey, 2008). 
Constructivism is the paradigm that is believed and followed in this thesis and thus, we shall 
investigate this closer. 
 
Constructivism 
The idea of 'constructivism' is one that has been cited in some of the articles researched in this 
thesis. It is described by Henderson and Yeow in the following way: 
 
Constructivism is based on the idea that knowledge is not a substance that is transferred 
from teachers to students, but that knowledge is constructed by students themselves when 
they interact with objects in their environment. [..] the best way to ensure constructive 
learning is through actively performing a task. (Henderson & Yeow, 2012) 
 
Constructivism is an approach that could be associated with expressions such as “Learning by 
doing”, or “you live and you learn”. The idea is that you spend your time working, researching and 
experiencing things in order to learn them. Currently, most students are taught with the chalk and 
talk procedure. This is where the teacher notes facts on the blackboard and relays her information to 
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the student through speech. There are many researchers who agree with this idea of constructivism. 
Piaget explains: “Programmed instruction is indeed conducive to learning, but by no means to 
inventing, unless, following S. Papert’s experiment, the child is made to do the programming 
himself.” (Piaget, 1973). In addition to Piaget, we have Vosniadou, who suggest that, when 
speaking about improving learning, students should have “...hands-on activities, such as 
experiments, observations, projects, etc.” (Vosniadou, 2001). 
Hands on activities, experiments, observations and projects are terms which include a degree of 
individual study either alone or as a group. From the scenarios this type of work would create the 
students would have to pursue learning on their own terms, granting them more freedom than 
during other classes. This would be the freedom of choosing how to engage in activities, and which 
activities to pursue. However, granting a student too much freedom could have negative effects. 
Experiences with a younger age group, in elementary school show that: 
 
 A few years ago the main trend, especially owing to the widespread influence of 
 psychoanalysis, was carefully to avoid frustrating the developing child in any way. This led 
 to an excess of unsupervised liberty which ended in generalized play without much 
 educational benefit. (Piaget, 1973). 
 
In contrast, examples from more recent studies with students at the age of 18 show that this type of 
learning situation can be common and valuable: 
 
The atmosphere in the class was more like that of a workplace than a classroom. 
Provided the freedom to wear headphones and walk around to help one another, students 
were simply expected to do the job they had in front of them and, once they were finished, to 
move on to another one. (Peck, Cuban and Kirkpatrick, 2002). 
 
What separates the two examples is the age of the students. Vosniadou explains: “Learning at school 
requires students to pay attention, to observe, to memorize, to understand, to set goals and to 
assume responsibility for their own learning.” (Vosniadou, 2001) This can be a lot for a child, 
especially setting goals and assuming responsibility. 
The freedom to conduct tasks in the way the students choose means that they can create variation 
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for themselves in regards to how the material is studied. This strongly opposes the current chalk and 
talk method. Vosniadou mentions this and explains that situations where students sit and listen for a 
whole class can be a negative experience (Vosniadou, 2001). In other terms, breaking the built-in 
habits of teaching as a practice can create variation. This variation would come in many shapes. 
Hands-on activities, experiments, observations and projects are examples of such (Vosniadou, 
2001). What all of these examples could include, is group work. The group work and social 
interaction seen in the previous quote by Peck et al. (Peck, Cuban and Kirkpatrick, 2002), strongly 
suggests that this is a positive change. Vosniadou mentions that one should: “Encourage 
participation in classroom discussions and other collaborative activities” (Vosniadou, 2001). This 
social aspect is further mentioned by Henderson and Yeow, who describe it in the following way; 
“social participation is one of the main activities through which learning occurs in children. 
Children construct knowledge through their interactions and engagements with others, creating 
shared meanings as they do so.” (Henderson & Yeow, 2012).  Being with like-minded individuals 
who are also in the process of learning can help children. Cooperation between students is meant to 
better learning. The term “shared meanings” is a way to explain when students work together to 
create a common understanding. 
 
The main issues brought forth in this section have been; that students learn by actively taking part 
of their education. Further, they construct knowledge by interacting with objects in their 
environment. Freedom to pursue knowledge in their own way can also be favoured. Social 
collaboration is also a positive factor in the learning environment. 
The aspects presented in this section will be used in later sections to show the possibility of the iPad 
in different scenarios. These will also be mentioned in later discussions when augments for and 
against this technology are presented.   
 
2.2 Education and technology: 
Technology has always had slow progress in the educational sector. It is understandable, as it is 
often the schools that have to adapt– rather than the technology adapting to the schools. In an article 
by Culén et al. (Culén, Engen, Gasparini & Herstad, 2011), they explain that education: “…has a 
history of using new technology not originally intended for educational purposes, and attempting to 
adjust them to an educational context.” (Culén, Engen, Gasparini & Herstad, 2011).  
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Interest & use 
Some schools see a possibility in technology and this, strive to be some of the first to test this on 
their students. A closer look at observations done by Peck, Cuban and Kirkpatrick between 1998 
and 1999 show us how the technology has been used at some of the most technology-oriented 
schools. The three researchers spent a whole year observing the use of technology there: “The two 
schools we studied are located in Silicon Valley, the world capital of high-tech industry that 
stretches from San Francisco south to San Jose.” (Peck, Cuban & Kirkpatrick, 2002). The 
expectations were built up from feedback such as “Teacher surveys at each school stressed that a 
few teachers and their students were on the leading edge of technology use.” (Peck, Cuban & 
Kirkpatrick, 2002). What they found out, was that the technology, though rarely used, served as a 
supporting tool for education. “From our shadowing, interviews, and survey data, it is clear that 
teachers most frequently used technology to support, rather than alter, their existing teacher-
centered practices.” (Peck, Cuban, Kirkpatrick. 2002). The conclusion of this article, regarding this 
high tech haven, states: “Despite the dramatically increased presence of information technologies, 
however, the vast majority of students have school experiences remarkably similar to those of 
students over the previous 50 years.” (Peck, Cuban & Kirkpatrick, 2002). From this article, the 
understanding is that despite having the technology, and being able to use this to better learning, it 
is – if at all used – utilized in such a manner that it functions as a supplementary technology for our 
current teaching methods. Oleson et al. (Oleson, Surprenant, Carbone and Blair, 2011) explain the 
evolution seen as: “Teaching instruction has changed throughout the years from utilizing 
blackboards, to overhead projectors, and now computers with PowerPoint and non-interactive 
media.” (Oleson, Surprenant, Carbone and Blair, 2011). In other words, having the technology at 
hand does not in any way guarantee its full use. The technology we currently see in the schools are 
only used to strengthen the chalk and talk method. Overhead projectors and normal projectors 
(computers with power point) are primarily used to show and list points that the teacher discusses 
with the class.  Then again; “It is only relatively recently that educational technology has been able 
to support a constructivist approach.” (Henderson & Yeow, 2012).  
With all the focus on the technology, it is important to remember just what it can do for education. 
A speech by Anthony Salcito presented on “learning without frontiers” 4 discuss this 
                                  
 




important aspect of devices and explains that it is not the devices improve learning, but it is 
the effect they have on the learning environment:  
 
I don't know of any devices with magical powers, but fundamentally devices didn't do 
anything!  The students might have been more motivated to learn, the teachers might 
have been more excited about the experience.  The content may have been better, but 
the students improved learning. Technology served that journey. (Anthony Salcito, 
February 21st 2012). 
 
Information technology can be difficult to integrate in classrooms Hank Bromley (Bromley, 1998), 
offers some insight to how new technology should be adapted by educational institutions. When 
new technology is introduced in education, the decision is often based on one of two reasons. The 
first is a clearly planned out process where technology is examined to see if it will fit the goals and 
vision of schooling “Curriculum-driven”, while the other form “technology-driven”, is where the 
people who decide simply want the technology because it exists (Bromley, 1998). Bromley explains 
that: “As a result of being a technology-driven initiative, putting computers in public schools has all 
too often meant getting more of the same, only automated: electronic workbooks, computerized 
tracking of student “progress”.” (Bromley, 1998). His article investigates what can be done with 
this and how can we correctly introduce new technology to education. When the new technology is 
introduced, it is important to consider which baggage comes with this technology. The important 
aspects he investigates are: who makes the technology, who uses it, and in which context. Bromley 
asks the following questions about the production: “What social visions are built into […]? Does it 
enforce particular forms of pedagogy, or of classroom organization? Does it impose a certain 
conception of knowledge or of the learning process? Is it compatible only with particular views of 
what education is for?” (Bromley, 1998). Whoever made the technology has certain ideas and 
perceptions of reality which are integrated in the technology. This might have an impact on how the 
device can be used. Bromley strongly suggest that: “Rather than ask whether a particular use of 
technology is a good idea, we need to ask “good for whom?”. Who benefits (and in what ways), and 
who doesn't?” (Bromley, 1998). The purpose of this is to advocate that the institutions strongly 
consider a technology before it is adapted. There can be many limitations that follow the 
technology, which can be seen in the product or the classroom situation. The technology might 
automate some processes, it might not have any effect, or worse, it might hinder positive progress 
and stop different paradigms of teaching.  
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2.3 Tablets and education 
The tablets 
On Apples webpages, we find a short description of what the iPad can offer education. “iPad 
inspires creativity and hands-on learning with features you won’t find in any other educational tool 
— on a device that students really want to use. Powerful apps from the App Store like iTunes U and 
iBooks let students engage with content in interactive ways.” (Apple, 2012). Apple has come a far 
way in offering tools and services that could support education with the introduction of: “iTunes U, 
iBookstore, iBook Author publishing tool and is now marketing interactive multi-touch textbooks.” 
(Culén & Gasparini, 2012 (2)). Some research has however shown that the browser is the most 
commonly used tools by students: 
 
Both the teacher and the senior teacher say that the web browsing function is the most 
commonly used and important feature for senior students within the school. It allows 
students to research topics learnt in class online and is predominately used for subjects  such 
as social studies, science and English. (Henderson & Yeow, 2012). 
 
Some tools are difficult to grasp and some feel natural to the user. Feedback on the iPad from 
educational situations has shown that the iPad is easy to grasp: “Both the senior teacher and the 
teacher said that the learning curve with the iPad is almost non-existent due to its simplicity” 
(Henderson & Yeow, 2012). A more negative aspect can be concluded as Culén et al. states: “iPad 
was perceived as a tool that is intuitive and thus would be very easy to take in use. This proved not 
to be so.” (Culén, Engen, Gasparini & Herstad, 2011). The applications were seen as easy – 
but not sharing the same origin as the operative system, the assumed intuitive interface 
disappointed. Culen and Gasparini (Culén & Gasparini, 2011) explain that research on 
graduate students show they needed help with the use of applications like Dropbox and 
iAnnotate. They found this difficult, and did not have time to figure this out themselves. A 
comparative study by the same authors (Culén & Gasparini, 2011) with younger children, 
explain that: “The children, on the other hand, were not under time or academic pressure. 
They were interested in exploring and found it not to be difficult at all. Thus, for the level of tasks 
they were performing, they found the iPad to be easy to use, intuitive and playful.” (Culén & 
Gasparini 2011).   
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Tablet supported education 
There are some schools that are more technologically interested than others, and that are willing to 
experiment with new technology. The result of this is that some tablets have found their way into 
the educational environment since the 2010 release of the iPad.  In the article “iPad in Education: A 
case study of iPad adoption and use in a primary school” by Sarah Henderson and Jeff Yeow 
(Henderson & Yeow, 2012), they conducted a case study with a New Zealand primary school with 
students of aged 5-12. Other studies like “Children´s journey with iPads in the classroom” by  
Gasparini and Culén (Gasparini & Culén. 2011 ) look into effects of learning with iPads for 4th 
graders (age 8-9 years of age). 
These studies investigate the iPad phenomenon in the classrooms. This includes how they are 
received and used. The difference between these studies, other than the slight difference in age of 
the students, is that one school was very technologically interested. The school in New Zealand 
already offered netbooks for their students to use and had Wi-Fi available for all. This stands in 
contrast with the Norwegian school example, which had smart-boards and stationary PCs for the 
students available, but justified the participation of the study with the interest of having the 
curriculum available for all students (current shortage of books). They did not have Wi-Fi at the 
time of study either, which can be seen as quite a challenge when dealing with iPads, because of the 
net-use cost (price of 3g mobile network). It is an interesting starting point. One school is dedicated 
in using this technology for the sake of the technology itself, with a lot of previous experience in the 
field. The other school has some technology that is rarely used, and a teacher that does not really 
show signs of interest in this device. 
Let us first start with how the experiments ended. The New Zealand project ended in great success, 
and iPads were bought for the whole school. They were in possession of 48 iPads when the article 
was published, and are very satisfied with their investment. They state that: “…students felt 
engagement and felt empowered by their work. [...] Use of the iPad often resulted in students 
spending more time and effort on their work.” (Henderson & Yeow, 2012). A positive and 
encouraging experience, which increased motivation and signs of individual learning. 
The Norwegian project had a fairly similar outcome. A quote from the article states; “We have 
observed, as well as heard from the families, students and the teacher that iPad has enhanced both 
teaching and learning. Students were more immersed in their reading and creative activities.” 
(Gasparini & Culén, 2011). Further research from other sources can confirm these findings. 
Research by Stickel (Stickel, 2009), show positive results in motivation and enjoyment of classes 
by the use of tablets. In addition, the research shows that it: “… is clear that the tablet PC offers 
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many advantages over the traditional blackboard approach to improve the overall learning 
experience of the students. It enables the instructor to engage the students more thoroughly through 
the use of added multimedia content.” (Stickel, 2009). In an article written by Koile, Reider, and 
Rubin (Koile, Reider, & Rubin, 2010), we find research conducted with upper elementary school 
and middle school students. They explain: 
 
 Overall, students seemed very engaged [...]. The drawing component provided an 
 alternative input to handwriting or typing, and proved popular and successful with all 
 kinds of students, especially those in the lower academic sector. Student sharing of work 
 provided a classroom context that invited discussion and student-led explanations. 
 Teachers were unanimously enthusiastic about using and developing lessons specifically 
 for the tablets. (Koile, Reider, & Rubin, 2010). 
 
In this case, variation, social collaboration and motivation stand out strongly. The social 
collaboration has also been confirmed by other studies which show that: “A total of 76% of the 
students in the current study agreed (agree or strongly agree) that the TPC (tablet pc) helped them 
interact with other students, although only 42% thought it helped them interact with their 
teachers.” (Sommerich et al, 2007). In other words, the tablet devices is well designed for social 
collaboration, which is strengthened by the shape and size of the tablet: “Smaller devices are better 
able to facilitate social collaboration than PCs which users must use singly [...]” (Henderson & 
Yeow, 2012). In addition to the social collaboration, research show that: “…the tablet PC had the 
greatest impact on learning outcomes that involved higher order thinking skills, basic academic 
skills or discipline-specific skills.”(Millinder, 2007). Thinking skills and academic skills can be 
linked to motivation. The motivational aspect affects the general attitude amongst students towards 
learning and can be a powerful tool to entice the students. Sommerich et al. have researched the 
general attitude amongst students (in relation to tablet technology) at a high school level, and found:  
“The responses to these questions reflect the generally positive attitude of the students towards the 
TPCs (tablet pc). For eight of the ten questions on positive impact on school, 70% or more of the 
respondents either responded ‘agree’ or ‘strongly agree’.” (Sommerich et al, 2007). Other statistics 
by Stickel from tablet enhanced education show us “…with 90% of the students indicating that they 
were “helpful”. As well, the vast majority (81%) of the students clearly stated that they found the 





Despite the promising results from these articles, there are some negative. According to Ben Wieder 
(Wieder, 2011): “…early studies indicate that these finger-based tablets are passive devices that 
have limited use in higher education.” (Wieder, 2011). Wieder further contributes with experiences 
from similar projects and explains: 
 
 Mr. Steinhaus and other administrators soon realized that the iPad, with the slow finger-
 typing it requires, actually makes written course work more difficult, and that the devices 
 wouldn't run all of the university's applications [...] I'd hate to charge students and have 
 them only be able to use it for e-mail and Facebook. (Wieder, 2011) 
 
This aspect has also been explored by Culén, et al (Culén, Engen, Gasparini & Herstad, 2011), 
which reached a similar conclusion. They discovered further troublesome issues regarding the 
physical environment (lack of wireless networks in their homes, classrooms not optimal for iPad 
use), consumption / production and communication between the iPads and other types of 
technology (Culén, Engen, Gasparini & Herstad, 2011). This article investigates some of these, 
and asks how the students take their notes during lectures. What they find is that:  “... only 
four students answered iPad, while 23 stated that they use paper. One student was using laptop and 
3 said that they do not take notes.” (Culén, Engen, Gasparini & Herstad, 2011). Partly 
contradictory research by Stickel (Stickel, 2009) indicates 58% of students are happy with taking 
notes on the tablet. Further issues were that the students did not take the time needed to learn the 
device. They simply claimed they did not have time, and explained a severe lack of motivation, 
since the device was not theirs to keep. (Culén, Engen, Gasparini & Herstad, 2011). 
Motivation and production of information were the two major points in this criticism. Earlier we 
saw that motivation was one of the main positive aspects from the research. From this we can gather 
that if the students are motivated to understand and use the device then success is highly likely. If 
the opposite is true then the device might rarely be used. 
The issue regarding consumption and production has not so far been looked at thus far. The 




 One issue brought up by the senior teacher is that they are aware that the iPad is a 
 difficult tool to be used for creating content but easy to consume, due to the nature of it. 
 However, it was made apparent by the senior teacher that the iPad should not be used as 
 an exclusive tool in education but to be used alongside others. (Henderson & Yeow, 2012). 
 
Silva and Rocha (Silva & Rocha, 2012) investigate the production aspects of tablet thoroughly and 
uncover many problems with tablets as input devices. Other issues have been reported, which do 
not relate to the production aspect. These issues can be seen as flaws with the current state of the 
device. The study from New Zealand had some negative feedback regarding the device: “The 
mobility is perhaps a mixed blessing when it comes to collaboration. The collaboration benefits of 
the iPad do not seem to be as strong as might initially be suspected and this is partly because of the 
mobility and partly because of the multi-touch.” (Henderson & Yeow, 2012). The issue was that, 
despite it being viewed by many at the same time, only one person can sit and use the touch 
functionality.  This limitation presents a possibly problematic aspect for social collaboration.  
More negative experiences are had however, as it does not end there. The next example comes from 
an experiment conducted at a high school. 
 
 For the most part, students reported experiencing TPC problems infrequently (‘rarely’ or 
 ‘never’). One exception to that was Question 14, to which about 30% of the students 
 reported batteries dying during school frequently (‘most of the time’ or ‘all the time’). 
 Another problem was the inability of a sizeable percentage of the students to find 
 documents on the TPC; 39% of the students could find documents on the TPC ‘rarely’ or 
 ‘never’ (Q22). (Sommerich et al, 2007). 
 
In addition, this article promotes another phenomenon, where it questions the teachers ability to 
actually integrate the tablet in their classes: “A total of 33% of students at least agreed, but 46% 
were neutral and 21% disagreed to some extent that their teachers know how to integrate the TPC 
into their classes.” (Sommerich et al, 2007). 
There is also something called the Novelty effect. Novelty-effect (or cool factor) is referred to in 
Culén & Gasparini, 2012(both) / Henderson & Yeow, 2012 / Fister & McCarthy, 2008. This is the 
phenomenon where the students are motivated for use when they are first acquainted with the new 
device due to coolness of possessing the technology. Later however, the students lose interest as the 
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novelty effect wears off and they are accustomed to the device. Research by Henderson and Yeow 
explain that the results from this effect varies. In their research, when the novelty effect wore off, it 
did not reduce the engagement the students had with the tablet. (Henderson & Yeow, 2012). 
What we see from these negative experiences, is that the device has strong limitations, and so do the 
students that use them. The research done on younger students avoid issues with motivation and 
rather explains that it is one of the major benefits. In addition to problems with devices and 
students, there are also issues with the teachers, and the classrooms. From this research we see that 
all parts involved can experience problems, but that in most cases the students are happy with the 
situation. In addition to this, there were no studies found with purely negative findings. 
 
2.4 Tablets in a Math education 
Mathematics is a field where the technological progress has been limited. With the complex 
mathematical equations required devices need advanced functionalities. This is often more than a 
keyboard can offer, and from personal experiences with attempting to write an equation with a 
keyboard, it is hard work. This is demonstrated in a research paper by Peck, Cuban & Kirkpatrick 
(Peck, Cuban & Kirkpatrick, 2002). Here we are presented with a grim reality: “…in school wide 
student surveys we conducted, students reported a modicum of computer use in English and social 
studies, but negligible to absolutely no use in math, science, and foreign language.”, but further 
explain: “they did mention that many instructors occasionally used VCRs (and, in math, graphing 
calculators) and frequently used overhead projectors” (Peck, Cuban & Kirkpatrick, 2002). 
This research was conducted ten years ago and therefore might be subject to some change. However 
as the previous articles have shown, more technology does not necessarily change anything.  The 
quote mentions one instrument used in mathematics, and that is graphing calculators. The special 
made calculators that the schools still use, cost around 100-200 dollars, and are in most cases 
required to participate in mathematics classes of junior to senior high and above.(subject to change, 
as this is the case in Norwegian school). Oleson, Surprenant, Carbone and Blair explain the 
following about the mathematical situation: 
 
Schools and educators continue to explore new technology-based techniques and tools to 
enhance student education. However, within the subject area of mathematics, and 
specifically algebra, traditional methods of instruction such as using graphing paper and 




A problem discovered when looking in to this topic, is finding relevant research for students around 
13-16 years of age. Most of the research discovered, covers university / college level students with 
their mathematics. However due to the nature of mathematics, one can argue that though more 
advanced, the equations are comparable and the same tools can be used to calculate the equations. 
 
Related research 
The first example of research done in this area is by Fister and McCarthy (Fister & McCarthy, 
2008). In their article “Mathematics instruction and the tablet PC”, they attempted to use a tablet for 
mathematics courses. Programs like “Virtual TI” and “Math journal” were used on the tablets with 
an input method using “the power of the pen” (Fister & McCarthy, 2008). That expression means 
the tablets they used for the project could use a stylus to directly input equations on the tablet. The 
issues they experienced were not too surprising, and the applications had issues recognizing certain 
signs and letters. There were major advantages, as one could connect the tablet through wireless to a 
projector and let the student write down equations. This meant the student could show their work to 
everyone and therefore could discuss more easily with their peers. This is a prime example of 
engaged and active learning, or social collaboration as previously named in the pedagogics section. 
Another experiment, by the same authors, was conducted with a multiple tablet classroom. The 
students would use “One Note” and “Windows Journal” to create and share notes with each other 
for class, to solve the equations. There were however issues with this as well, because if work was 
copied over simultaneously, then one of them would be lost due to communications error. 
There are positive findings from the mathematics class where they utilized one tablet for the whole 
class, the findings from this experiment showed an increase in results by 10-15% compared to the 
other classes (Fister & McCarthy, 2008) which did not use tablets. A quote from the study show 
even more impressive results when multiple tablets were used: 
 
The benefit of students using tablets to analyse and critique problems was two-fold. 
First, the students took ownership of their learning. They knew they would have to present 
their work and they wanted to be mathematically accurate. Second, they were excited to be 
in class! Upon comparison of exam scores given to this tablet class and to a non-tablet 
classroom, the scores for an identical exam involving proofs by contradiction, contra 
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positive, and induction were 16% higher for the tablet classroom. In addition, surveys given 
indicated that the students felt they had learned the concepts well. (Fister & McCarthy, 
2008). 
 
The quote shows motivation as a strong primary factor of the tablet acceptance. In addition it shows 
measurable results that are noticeably better than for students without this technology. 
Positive results were also reported by Loch (Loch, 2005) and Loch and Donovan, (Loch & 
Donovan, 2006). Further positive research has been found with experiments conducted on 
elementary school students: “Consequently, the statistical analysis of the data collected shows that 
the technology enhanced group achieved significantly higher mean scores than the control group.” 
(Kosheleva, Rusch & Ioudina, 2006). The technology enhancement only relates to if they were 
provided with a tablet or not, as they had the same instructor. This study further explains with the 
intentions of referring to the earlier segment of hands-on activities: “Students (internships as 
teachers) in the treatment group are required to use Tablet PCs to create hands-on activities and 
virtual manipulatives.” (Kosheleva, Rusch & Ioudina, 2006). In this case they have managed to 
prove that their technology enhanced education has been fruitful, and they have managed to avoid 
issues related to the teacher and their knowledge of the device – by making them use and learn it. 
Aspects of liberty are also found in this literature. An example of this is from Oleson et al (Oleson, 
Surprenant, Carbone and Blair, 2011). The statement they give is closely related to the aspect of 
liberty and freedom that we have investigated earlier, and in addition it addresses the issue of 
motivation: 
 
This research suggests that the Tablet PC allows for increased hands-on experimenting, 
transition from teacher led to student-centered learning, ability to access modern scientific 
software at an early stage in order to increase motivation, and an improvement in advanced 
mathematical comprehension and soft skills. (Oleson, Surprenant, Carbone & Blair, 2011). 
 
This corresponds very well to what we have seen earlier to be a good way of educating the children, 
and promotes the tablet as something that increases motivation and liberty. Another example is from 
experiments with students at university level. This relates to the aspects of social collaboration 




iPads also foster collaboration. Students using them for group assignments in a math 
class at Pepperdine University were more in sync than were students in a section not using 
iPads. The iPad-equipped students worked at the same pace as one another and shared their 
screens to help one another solve tough problems. (Wieder, 2011). 
 
Further examples are to be found with research conducted on undergraduates from the article by 
Gorgievski et al (Gorgievski, Stroud, Truxaw & DeFranco, 2005). Despite it not being mentioned, it 
brings up many aspects of the constructivist learning approach - which mentions motivation, hands-
on learning, social collaboration (group work) and liberty (interests). In addition, the situation also 
benefits the teacher which can be seen here: 
 
The results of this study found that students perceived the tablet PC to be an effective and 
efficient device in delivering the mathematical content discussed in class. Further, 
students believed that this tool helped to create an active learning environment, to 
stimulate their interests, and to enhance their learning in a large group lecture format. In 
addition, the use of the tablet pc helped the instructor cover the required material at a 
comfortable pace. (Gorgievski, Stroud, Truxaw & DeFranco, 2005) 
 
There are very clear indications as to the positive contribution this technology can offer. The effects 
might go up and down depending on different factors, like the novelty-effect(or cool factor of the 
technology, but one of the things most interesting in regards to this thesis is the continuous reports 
of the motivation amongst students being greatly increased. 
From this section we gather that the field of mathematics and the tablet technology can be very 
tightly integrated, creating a very different experience in classes and resulting in a positive outcome 
for both students and teachers alike. 
 
2.5 Gamification 
The research we have investigated up to this point has been mostly educational, and so logically are 
the applications presented in them. There is a “new” phenomenon called gamification.  Strictly 
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speaking, it is not new. It is a term that lately has been increasingly used and is gradually becoming 
popular. Google is the leading search engine and a quick search with its trend functions show us the 
situation as depicted in Figure 2. The figure shows frequency of searches since 2009 till today, 
which countries are the most interested in this phenomenon and lastly the typical search word 
associated with the gamification term. We see that the term is gradually becoming more popular 
since late 2010 to 2011 and that social gamification, design and educational gamification are 
amongst the most frequent inquires. 
 
Figure 2. This figure shows a Google trend search for gamification. Source: Google Trends 
 
A research report written by Meloni and Gruener show that: “The adoption of applying game 
mechanics in more non-traditional industries has grown exponentially in the past 18 months. This is 
due in part to the growth of social and mobile games, as well as the increasing consumer adoption 
of social media.” (Meloni & Gruener, 2012). According to their numbers, investments in 
gamification has more than doubled between 2011 and 2012. The authors further point to rising 
trends: “…within enterprise, healthcare and educational markets that are starting to come online, 
further accelerating the market.” (Meloni & Gruener, 2012). 
A detailed online trend report on gamification can be found here5. 
 
To understand gamification it can be helpful to look at some background and statistics for games. A 
study from the UK (United Kingdom) show that: 32% of the UK population call themselves gamers 
(Freitas & Liarokapis, 2011). Gaming has often been seen as a male related activity, but 31% of 
females and 34% for males show surprisingly even shares. (Freitas & Liarokapis, 2011). Other 
resources also confirm the gender equality (Lung, 2012). 32% is a large amount of the population, 
                                  
 
5 http://www.billchamberlin.com/gamification-a-2013-horizonwatching-trend-report/ (Last consulted 29.05.2013) 
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and one can wonder in which situation this gaming happens. This gaming is not something that is 
currently embraced at most work places or in most schools. That means that all of this is actually 
spare time activity. That people select this to be their spare time activity means that this is 
something they enjoy.  Gamification can offer entertainment as we have seen, but it can offer so 
much more. In an attempt to promote the best sides of gamification for education, Saunderson 
(Saunderson, 2011) explain key points that gamification can improve: 1. It can keep the students 
goal focused with clear expectations and quantifiable goals. 2. It can offer tutorials and immediate 
feedback on student understanding. 3. Pride is established, as achievements are reached. 4. Learning 
is adjusted to the student, not the student to the subject. 5. Students can work at their own pace, 
making teachers mentors or coaches when students are stuck. 6. Students can track their 
performance, and gives real time results that can motivate them. 
 
Gamification, when referring to tablets their applications, is where aspects from gaming are added 
in to applications: “Gamification desires to combine intrinsic motivation with extrinsic one in order 
to raise motivation and engagement.” (Muntean, 2011). The primary goal of gamification is not one 
of learning, but rather the motivation and engagement of the players. Muntean explain in the paper 
"Raising engagement in e-learning through gamification" that:  “Gamification does not imply 
creating a game.” and that it “...makes education more fun and engaging, without undermining its 
credibility.” (Muntean, 2011). So far we have seen three goals of gamification, which are raising 
engagement, making them fun and not undermining credibility. The engagement and fun relates to 
the users subjective opinion of the game, but the credibility is completely different. It is incredibly 
important that those who produce these educational applications with gaming elements treat this 
credibility with respect. If they want to appeal to teachers, it has to be serious and offer credible 
information and information that is in line with their curriculum. It is incredibly hard to measure the 
actual impact on learning in the games. From what is found in literature around evaluation of 
effects, the methodology for this is far from obvious. An article by Harpstead, Myers, and Aleven 
(Harpstead, Myers, & Aleven, 2013) show many different approaches one can take to analyse the 
games and their impact on the education. This is meant for game designers and researchers so they 
can find out what works best in teaching the children and from this improve the credibility of the 
games. 
There has been some effort in creating gamification related terms. Some are familiar with terms 
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such as “hard and soft” gamification6, or “structural and content” gamification7.  The soft and 
structural form of gamification is associated with adding light gamification elements to content. It 
includes the game like elements built in to make content more fun and engaging, but keeping the 
content as the main focus. The hard and content type of gamification are described somewhat 
differently, but are essentially quite similar. This is where the content takes on a game form as a 
primary role, while the content presented will be secondary. 
 
Gamification in educational scenarios 
A first look at the relevant literature is by Freitas and Liarokapis in their article on “Serious games: 
A new paradigm for education?”. Here they discuss research that has been done with gamification, 
and the positive outcome for the users: 
 
 Two large studies in the UK and US respectively have demonstrated positive results in 
 large sample groups, in one study on Triage Trainer considerable efficacy of game-based 
 approaches over traditional learning techniques were demonstrated (Knight et al., 2010), 
 while in another study on the game Re:Mission behavioural change in children with 
 respect to medication adherence was proven in clinical trials (Kato et al., 2008). 
 (Found in Freitas & Liarokapis, 2011) 
 
Further study on children has also yielded positive outcomes. This example has an interesting angle 
compared to earlier research that show the browser as the most used aspect of the tablet. 
 
For the younger children in the school (junior school), gaming applications are used more 
frequently than the web browser. As the senior teacher describes, children at a younger age 
are still learning the basics of how to read and write properly, thus making the internet “a 
bit too high for them”. As a result, gaming applications such as simple math and spelling 
                                  
 
6 http://blackbeardblog.tumblr.com/post/13452542524/state-of-play-four-types-of-research-gamification (Last consulted 
29.05.2013) 
7 http://www.ulqcl.com/kappnotes/index.php/2013/03/two-types-of-gamification/ (Last consulted 29.05.2013) 
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games are more widely used as part of the junior school’s learning curriculum. (Henderson 
& Yeow, 2012). 
 
From the quote, it is clear that the age of this group plays a significant role in this outcome. Games 
are in this case being used to help facilitate more advanced learning, and the children are introduced 
to their topics in a fun and motivating way. In addition, we notice that math is mentioned as one of 
the subjects effected by this. Looking at another example using mathematical game applications we 
investigate an article by Oleson et al. (Oleson, Surprenant, Carbone & Blair, 2011). Here they 
conduct an experiment with an algebra focused game, for the benefits of: “repetition in a game 
environment”.  They explain: “The math being presented is no different than the exercises students 
currently use but the presentation of the material is what we aim to improve.” (Oleson, Surprenant, 
Carbone & Blair, 2011). The research did not have any clear outcome in terms of learning, but they 
explain that “Demonstrating that the tablet-based games are effective will take much more research 
but acceptance of the technology by students and teachers are important first steps.” (Oleson, 
Surprenant, Carbone & Blair, 2011). This partly neutral yet optimistic take, is also shown in 
research by Polycarpoua et al. (Polycarpoua et al, 2010). The feedback is positive, but presented in 
a guarded and careful manner: “The overall feedback from the teachers was positive with most of 
them indicating that this is something they would like to use as a supplement to their teaching 
material.” (Polycarpoua et al, 2010).  Further positive studies are in the same vague but positive 
understanding; “We do have a body of observational material that [...] indicate that the game as a 
whole works quite well as educational game for learning arithmetic.” (Lindström, Gulz, Haake & 
Sjödén, 2010). A last semi-neutral example show that the applications are used for reinforcement of 
learning, but that, the results are fairly inconclusive: 
 
 Mathematics is the only subject where application games are used by the senior students 
 to help reinforce their learning. However, the senior teacher states that the use of gaming 
 applications (or any application) within the senior school is still a relatively new part of the 
 curriculum which they are still exploring. (Henderson & Yeow, 2012). 
 
We see from this research that the outcome is positive, but often inconclusive. They present the data 
in a positively loaded manner but the most we get out of the studies is that the reaction to it has 
been “positive”, but that the results are hard to prove. 
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The section that discussed pedagogics can yet again have some impact on the research. The first we 
look at is the idea of freedom or liberty, which we had a closer look at in the section of pedagogics. 
In research done by Barendregt and Bekker (Barendregt & Bekker, 2011), they show that if 
presented with freedom in games, it is not always guaranteed that the students will utilize their 
opportunities: 
 
Within the formal setting children in the non free-choice school were rather hesitant to 
freely choose activities within the game; even when they were allowed to play freely some 
of them still tended to focus on the task given previously, as is illustrated by what one of the 
girls writes in her report. (Barendregt & Bekker, 2011). 
 
From this they speculate that the guidance in these situations can be seen as a beneficial support to 
learning, based on: “The most fruitful environment for an educational game like Hello You seems to 
be within a school system affording considerable freedom, but with a focus on predefined learning 
activities.” (Barendregt & Bekker, 2011). These findings show that when presented with the 
freedom of choice, the younger students might not know what to do with it. How the students 
experience the situation seems greatly reliant on the educational environment. If they are used to 
making their own choices, then the students are more inclined to follow this thinking in the games. 
The social collaboration aspect is also visible. Multi-player would be the best suited word for social 
collaboration in a game environment, but it does rule out certain type of social collaboration. From 
the article by Barendregt and Bekker (Barendregt & Bekker, 2011), we find that: “A common 
suggestion of the children was to the change the game so that it is possible to see other players and 
talk to them. Implementing this feature could strengthen the group effect once there is a significant 
number of active players.” (Barendregt & Bekker, 2011).  The social collaboration is not only a 
way to improve the game, but it is also something that students want.  
The shadow-side of gamification 
The articles investigated up to this point, has shown that gamification is proven somewhat 
successful in making learning “better”. However, some are more sceptical to the current state of 
gamification than others. Mattew Jensen explains that “Gamification introduces points, badges, and 
achievements as intended objects of desire without meaning. It also neglects the power of story and 
disregards the insights of latent gameplay. To be clear, though, gamification isn’t fundamentally 
wrong – it just needs to evolve past the hype.” (Jensen, 2012).  A journalist named Judd Antin 
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(Antin, 2011) has published some warnings about the trend of gamification. In a magazine article, 
Antin writes about the psychological motivation behind games, and the general lack of a deeper 
understanding of this phenomenon. In this article, he writes about the negative aspects of the current 
trends of gamification.  
One aspect of gamification is the point of incentives. This is often in the form of achievements and 
other small measures which are created to give you positive feedback for performing a task. The 
writer ponders if the short term "shallow" incentives and rewards might have a negative effect for 
people in the long run. Examples like wiki-editors are used, and he lists their current motivation in 
“…shared investment in activities, interests and beliefs that form a genuine connection among 
community members.” (Antin, 2011). These community driven forums thrive from the social 
collaboration that is found in them, and incentives for these programmers are mostly based on their 
reputation and position when constructing the software. 
This is a cautionary tale of the issues which might arise if gamification becomes a thing, and the 
current unpaid community driven sites might one day be in trouble. He explains that: 
 
Game mechanics are, without a doubt, already effective motivators for some people in 
some contexts. Question-and-answer sites like Yahoo Answers successfully introduced 
points and badges long before the current craze. Well-designed incentive systems can 
enhance collaboration and bring more voices to the conversation. But game mechanics  are 
not the magic potion they’re made out to be. Gamification is still in its infancy, and 
much more research and development is needed to deliver its valuable potential.  
(Antin, 2011) 
 
This short article is an attempt at a wake-up call for buzzwords like gamification. There can 
definitely be future issues from the evolution of gamification.  
Another author that questions this trend of gamification is Chun Fei Lung (Lung, 2012). He 
questions is we overestimate the capabilities behind gamification. The author questions the possible 
areas of application, and refers to Gartner hype cycle for emerging technologies8, see Figure 3. 
                                  
 





Figure 3. The figure shows Gartner hype cycle for emerging technologies. Source: Garner 
 
The author explain that what we see in this figure “…could be an indication that the benefits of 
gamification and serious games currently are vastly overestimated, and that the bubble created by 
the hype surrounding it will soon be burst” (Lung, 2012). In strong relations to the mathematic 
subject which is investigated in the experimental research, Lung shows to the lack of conclusive 
evidence previously mentioned and explains that: “…serious games were found to have an effect in 
the areas of language learning, history and physical education. On the other hand, no positive 
effects were found in areas which require logical thinking, such as science and mathematics.” 
(Lung, 2012). Still on the topics of maths, Lung refers to research done in Brazil showing that the 
participants: “…are all capable of doing maths for practical purposes, but were not able to apply 
those same mathematical concepts on paper-and-pencil tests.” (Lung, 2012). The issue presented is 
related to math and other educational games and shows that the learning does not necessarily 
transfer from the game to real scenarios. Lung brings forth a worried view which is related to Antin 
(Antin, 2011). It is a careful approach to gamification, one that looks through the hype and 
investigates the phenomenon in light of different situations. Neither of these authors have any 
conclusive evidence, but rather come with a warning towards the trend. Will it make the children 
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lazy? Will learning with games be so much fun that we cannot do it without? The best answer found 
is perhaps by Lung, which refers to the internet when it was introduced. It changed everything 
(disruptive technology), but despite some negative aspects like addition and reduction in social 
interaction - it changed things for the better (Lung, 2012).  
 
Extreme and awesome examples 
There are positive effects and negative. There are worries which have a solid foundation in 
literature and trends. Sometimes one has to simply jump in to the situation and explore what 
actually happens. The author of the book “The Multiplayer Classroom”, Lee Sheldon (Sheldon, 
2011) has done just this. Perhaps better presented under pedagogics, but chosen placed here due to 
the gaming oriented fundamentals behind the idea. It is unrelated to the tablet technology in itself, 
though tablets could easily be parts of this ecology. It has been chosen presented here due to the 
massive focus on gamification elements, inspiration, motivation, and variation, which are seen in all 
major elements of gamification.The idea is that you do not get grades during the semester 
corresponding to your immediate performance, because the idea of giving someone and A, then a C 
which then corresponds to a B is something that does not compute with games. You do not reward 
someone to simply take it away. It would be like levelling up only to lose levels if you died. The 
idea behind his experiment was to play through school like an online game such as “World of 
Warcraft”. 
 
Figure 4. This figure shows how the grade system is intended to work in Sheldon’s classes.  
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The case studies in Sheldon’s book present different quest situations, where the games and 
experience they hunt is acquired in different ways. One of the case studies awards “biology bucks” 
for completing quests in biology. These can be used on things such as hall passes and supplies such 
as pencils. His project has been a great success amongst the students and he explains that the 
questing: “…increases student motivation, student attitude, and student performance. Data proves 
this fact. Students in my classroom are doing three times the amount of work that students 
completed in previous years, and they are doing it with joy and without complaint.” (Sheldon, 
2011). Further case studies they had gave very positive feedback from the students. Seen as an 
example of integrating gamification to an extreme, with the purpose of improving motivation and 
enjoyment of classes, it is incredibly interesting to see this trend taken to a new step.  
With all that is new, follows necessary research on the topic to grasp its potential. In this section we 
have investigated positive aspects and negative aspects of gamification. 
We have found that gamification can be a valuable addition to education with motivation as a goal. 
In addition to this, aspects such as credibility is one of the more determining factors to the 
possibility of this trend being integrated in every day classes.  If one is to add the elements of 
gamification as a gimmick for sales, then it is likely to have a more negative effect if we are to 




3.1 General information about the methodology used in this thesis: 
This chapter provides short descriptions of the framework and methodology used in this thesis. 
A quotation from Myers (Myers, 1997) explain the purpose of this section: 
 
 All research (whether quantitative or qualitative) is based on some underlying 
 assumptions about what constitutes 'valid' research and which research methods are 
 appropriate. In order to conduct and/or evaluate qualitative research, it is therefore 
 important to know what these (sometimes hidden) assumptions are. (Myers, 1997) 
 
Myers further talks about three different views of the qualitative research: interpretative, positivists 
and critical: 
Interpretive: 
The interpretive approach is one of analysis. In this variant, a phenomenon will be investigated 
from the viewpoint of people (Myers, 1997). This variant is highly qualitative in nature, and has 
been called qualitative research by some disciplines. 
It was the interpretative framework that was used in this thesis. It was especially significant for the 
first part of the thesis, which was based on ethnographic work.  In addition to Myers’s view, work 
by Nardi (Nardi & O'Day, 1999) on information ecology has been used. Wikipedia defines the 
information ecology as: “…the term information ecology marks a connection between ecological 
ideas with the dynamics and properties of the increasingly dense, complex and important digital 
informational environment and has been gaining progressively wider acceptance in a growing 
number of disciplines.”. The “Information ecology” is often used as metaphor, viewing the 
informational space as an ecosystem. The relations in this ecosystem are still analysed by 
interpretative methods. Thus, one may say that the combination of the two was the main framework 
for the thesis. 
Positivists: 
The positivist version is one that sees the world as something measurable. It is objective. They 
believe that what is seen and measured, is something that is independent of the researcher. (Myers, 
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1997). This view focuses on the testing of theories, and has a strong emphasis on quantitative data 
(Myers, 1997). This means that statistical tools and such become important to this approach. 
In the experiment part of the thesis, this is the view that was used. 
 
Critical: 
The critical research primarily focuses on social, cultural and political influences. (Myers, 1997). 
“The main task of critical research is seen as being one of social critique, whereby the restrictive 
and alienating conditions of the status quo are brought to light.” (Myers, 1997). This is the critique 
of society and the focus on all underlying elements that can effect and oppress people, such as 
political decisions. 
Critical view was not used in this thesis. 
 
3.3 Qualitative data 
In this thesis, there is a wide range of qualitative data. What falls under qualitative data, is the type 
of data collected through methods which focus on (usually) few individuals. The purpose of this 
data is not to get a wide range of input, but rather highly individual and insightful. This data is in 
the form of their understanding, behaviour, opinions and thoughts. Methods in this thesis that gather 
qualitative data would be the interviews and observations. The case study will mostly focus on this 
type of data. 
 
Interviews: 
Lazar et al. explains that the main purpose is: “…to explore a wide range of concerns about a 
problem and giving interviewees the freedom to provide detailed responses” (Lazar, Fen & 
Hochheiser, 2010). According to Crang and Cook (Crang & Cook, 2010), the lines between 
qualitative data and quantitative data from the interview method are hard to separate. In view of 
quantitative data, this is a source of unbiased data that is collected and statistically analysed. In view 
of qualitative data, this method allows “…the researcher and the researched together construct 
inter subjective understandings”. The understanding is that either qualitative or quantitative data are 





Interview structure can be categorized in to three types: 
 Type one is like questionnaires, very tightly structured with predefined questions and 
lacking detours. 
 Type two is the semi structured interviews, which “Set some broad parameters to a 
discussion” (Crang and Cook, 2007). 
 Type three is the unstructured variant, which is more like a conversation. 
In addition to this, there is a formal and an informal type of interview. The formal interview is one 
of planning and execution, while the informal type is created through social interaction. The social 
interaction can be information passed on while conducting observations and similar situations. 
In this thesis work, formal and informal variant is used. Tightly structured, semi-structured, and 
unstructured interviews are used. 
Analysis: 
Analysing interviews can be done through Content analysis. This approach is suggested in Lazar et 
al. (Lazar, Fen & Hochheiser, 2010). This method is of the qualitative type, because it tries to make 
sense of the data in more ways than just using numbers. However, there are quantitative aspects 
present. These are typically represented in the frequency of occurrences with words, and similar 
data. The coding process uses either a priory or emergent form of coding. A priori is the type that is 
based on the related literature. Emergent is the form where lack of insight advocates custom coding 
based on the data. In addition to how things are coded, the codes are often different between 
researchers, as the content is not always easily distinguishable from one category to another. To 
prevent bias in this manner and keep the data neutral, Lazar et al (Lazar, Fen & Hochheiser, 2010) 
suggest that there should be more than one coder working on the data. When several coders work on 
the same analysis, it is important that they reach an agreement as to the use and definition of 
categories. This is called the intra-coder reliability (Lazar, Fen & Hochheiser, 2010). If the 
researchers find that they put the data in completely different categories, it is likely that there is a 
strong individual bias. Kohens kappa is a method used measure reliability between the coders. The 
formula is given as;   
     K = ( Pa-Pc ) / ( 1-Pc ) 
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Pa is the “percentage of cases on which the coders agree” (Lazar, Fen & Hochheiser, 2010). 
Pc “represents the percentage of agreed cases when the data is coded by chance” (Lazar, Fen & 
Hochheiser, 2010). 
The numbers behind these letters are usually found through an agreement matrix, which is a table 
that expresses where the coders agree and where they do not. The result of this should be between 0 
and 1, where 0 represents all the data being coded by chance, while 1 expresses complete reliability. 
The tables for these, found in the case study and experimental research chapters, are slightly 
different than that found in Lazar et al. (Lazar, Fen & Hochheiser, 2010). In this book, the numbers 
represent percentages of a whole. It was discovered that this could be done without converting the 
numbers to a percentage, but rather make them represent the number of agreements / disagreements. 
In both cases, 32 examples were compared. That means 32 is 100% of the cases, which would in 
Lazar et al. equal 1. Presenting the experiment in this way meant that the agreement matrix was 
considerably easier to interpret, and all the real values were clearly displayed. 
 
Observations: 
Blomberg et al. (Blomberg, Giacomi, Mosher, & Swenton-Wall, 1993) describe the purpose of 
observations to be: “…understanding human activity in the every day setting in which it occurs”. 
The main reason behind the observatory method, is in Blomberg et al. explained as: “... what people 
say and what they do are not the same”.  They further explain that: “The distinction between what 
people say and what they do is related to the distinction between ideal and manifest behavior. Ideal 
behavior is what every" good" member of the community should do, whereas manifest behavior is 
what people actually do.” (Blomberg et al, 1993). 
 Method one is described by Blomberg et al. (Blomberg et al, 1993) as the  “fly on the wall” 
approach. They explain that the researcher should be unobtrusive and stick with the role of 
observer.  
 Method two is the participant observer role. This type of observation requires the researcher 
to actively take on the same role as the participants, but at the same time being an observer 
(Blomberg et al, 1993). 
It is however noted that these methods can be mixed. This shift can be natural. Blomberg et al. 
explain that: “Most often one moves back and forth between participation and observation, 
variously wearing the hat of the insider and outsider. […] One should not feel bound to choose 
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among these observational extremes.” (Blomberg et al, 1993). 
In this work, both methods are used, but the main focus is the “fly on the wall” approach. 
 
3.4 Quantitative data 
Quantitative data is the opposite of qualitative data in many ways. One can still seek a deeper 
understanding of a phenomenon, but rather than focusing on an individual to achieve insight,   one 
finds truth in numbers. From this one can seek a statistical understanding of a phenomenon. It is 
typically conducted using statistical tools and methods in these cases, like ANOVA. Methods in this 
thesis that gather quantitative data would be the information found on the artifacts, logs and results 
from the tests. The experimental research approach will mostly focus on this type of data. 
 
Archival logs and Artifacts: 
An article from Tellis (Tellis, 1997), explains that documentation and records are ways to 
unobtrusively gain exact information. Artifacts are often used with software such as keyloggers to 
create logs of the interaction between artifact and human. Weaknesses can be retrievability, biased 
selectivity, reporting bias and access (also includes privacy).  
 
Statistical analysis: 
In Lazar et al. (Lazar, Fen & Hochheiser, 2010), it is suggested that one should run some tests “…to 
understand the nature of your data set”. This includes different mathematical expressions, such as; 
“Means, medians, modes, variances, standard deviations and ranges”. Comparing these properties 
can give insight, but this is ill-advised without the help of statistical significance tools: 
 
Many studies involve three or more conditions that need to be compared. Due to  variances 
in the data, you should not directly compare the means of the multiple conditions and claim 
that a difference exists as long as the means are different. Instead  you have to use statistical 
significance tests to evaluate the variances that can be explained by the independent 





There are three steps of data management advised before analysis. These are presented by Lazar et 
al. (Lazar, Fen & Hochheiser, 2010). 
 Step one: screen the data for possible errors.  
 Step two: Coding the data. This is needed if the input contain letters instead of numbers.  
 Step three: Organizing the data. This is needed for the statistical tests such as ANOVA.  
 
3.5 Case studies: 
In short terms: “A case study is an in-depth study of a specific instance within a specific real-life 
context.” (Lazar, Fen & Hochheiser, 2010) To expand on this description, a case study typically 
focuses on smaller groups (even down to one individual), and on qualitative data (but often includes 
some quantitative data). The purpose can be described in the following way: “Close examination of 
individual cases can be used to build understanding, generate theories and hypotheses, present 
evidence for the existence of certain behavior, or to provide insight that would otherwise be difficult 
to gather.” (Lazar, Fen & Hochheiser, 2010).  
There are a few different variants of case studies described by Lazar et al. (Lazar, Fen & 
Hochheiser, 2010). These variants are: 
 Intrinsic / Instrumental (Insights to one event / broader insight of phenomenon) 
 Embedded / Holistic (Several / one phenomenon of investigation) 
 Single / Multiple case (One or more case studies. If you have more, the goal is further 
generalization due to size of research) 
 Informal (smaller, less rule-bound study with purpose of understanding and insight) 
The case study in this thesis is instrumental, embedded, and single case. 
Theoretical model: 
“As with almost any other form of research, a good case study is built on the foundations of a 
theoretical model.” (Lazar, Fen & Hochheiser, 2010). 
There are four aspects needed in the theoretical model: 
 Research question (What does one wish to explore? What are the goals?) 
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 Hypotheses (The expectations from the case study, typically in the form of two contradictory 
sentences -H0 and H1) 
 Unit of analysis (The focus, who is being studied? In which scenario are they being 
studied?) 
 Data analysis plan (Which methods is used to gather data, and how is it analysed) 
The data analysis plan is inspired by Baxter & Jack, which explain: 
 
A hallmark of case study research is the use of multiple data sources, a strategy which also 
enhances data credibility (Patton, 1990; Yin, 2003). Potential data sources may include, but 
are not limited to: documentation, archival records, interviews, physical artifacts, direct 
observations, and participant-observation. (Baxter & Jack, 2008) 
 
Limitations 
Limitations are first of all seen in the number of participants. This is most often a study of a 
phenomenon in a specific setting with a small size of participants all undergoing certain conditions, 
which excludes some chances of generalization. As the case study is a qualitative approach 
demanding an interpretative view, the limitations of the study can be seen in the interpretation of the 
data.  An objective look can in addition be hard to maintain as the relationship between researcher 
and participants develops. 
 
3.6 Experimental Research 
Experimental research is a methodology that is based on experiments. The purpose of these can be 
helping: “…to answer questions and identify casual relationships.” (Lazar, Fen & Hochheiser, 
2010).  The results from experiments are usually quantitative, as: “The dependent variables are 
normally measured through quantitative measurements.” (Lazar, Fen & Hochheiser, 2010). 
The hypothesis is often inspired by earlier work: “The research hypothesis is generated based on 
results of earlier exploratory studies and provides critical information needed to design an 
experiment.” (Lazar, Fen & Hochheiser, 2010). 





The three ways to structure the experiments are according to Lazar et al. (Lazar, Fen & Hochheiser, 
2010): 
 Between group is an experiment that has two separate groups which never experience the 
same terms. (Need many participants, but less errors from fatigue and learning effects) 
 Within group is a variant where one test two or more conditions on the same group. This is 
where the earlier considerations of learning effect is aimed. (Less participants but more 
errors from fatigue and learning effects) 
 The split plot conducts research with between and within group design. (This takes on the 
positive and negative aspects from both). 
The split plot design has been used in this thesis. 
Limitations 
“One big challenge in HCI studies is that, in contrast to the “hard sciences” such as physics, 
chemistry, and biology, measurements of human behaviour and social interaction are normally 
subject to higher fluctuations and, therefore, are less replicable” (Lazar, Fen & Hochheiser, 2010). 
The fluctuations mentioned can be seen as errors. There are two types of errors.  
 Random errors: The more people included in the study, the less chance of errors corrupting 
the data. These error can be called “noise” (Lazar, Fen & Hochheiser, 2010) and refer to 
random events that alter the results. 
 Systematic errors: Random errors fluctuate in every direction, but the systematic errors 
always tilt the same way. This bias can have many sources, and there are several ways of 
dealing with such. 
 
3.7 Ethics 
In social sciences there is often a wide range of subjects with their own limits to what they find 
acceptable. All the methods presented in this chapter are subjects to ethical issues, and so this topic 
will be mentioned here. Clifford has gathered some guidelines, inspired by several authors: 
“1.Informed consent […] 2.deception […] 3. Privacy and confidentiality […] 4. Accuracy” 
(Clifford, 2005). All four terms will not be explained, but Informed consent and privacy stands out 
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due to their roles in this thesis. 
Informed consent: 
The subjects within a study have the right to know everything about the research they are involved 
in. This includes the background, purpose and process. In the words of Clifford: “First, subjects 
must agree voluntarily to participate—that is, without physical or psychological coercion. Second, 
their agreement must be based on full and open information.”  (Clifford, 2005). The consent form 
and the information about the study were given to students who participated in this research. 
Privacy and confidentiality: 
This topic includes the privacy of those involved in the projects, and the confidentiality of the data. 
From Clifford it is explained: “Confidentiality must be assured as the primary safeguard against 
unwanted exposure. All personal data ought to be secured or concealed and made public only 
behind a shield of anonymity.” (Clifford, 2005). This topic relates primarily to the handling and 
presentation of the experimental research data from the thesis. 
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4 The case study 
4.1 An introduction to the case and those involved 
The case study describes the use of the iPad in the first grade students of junior high. Five iPads 
were shared amongst 27 students. The students started their semester about two months before the 
case study came in to effect. The study lasted from March 12th  until June 22nd, 2012. 
On the first meeting with the students, the researcher talked about the numerous ways that iPads 
could be used in school. It was agreed that they could use the iPads in ways they chose and install 
the applications they wanted, as long as they accepted by their teacher.  They were free to search for 
applications that they liked and if they thought it could be beneficial for their learning, they were 
encouraged to mention the application to the teacher and the researcher. Statements such as – “I'd 
love to see you guys find some cool apps to use”, were said as an attempt to inspire the students. The 
teacher made sure to point at the students he knew had already looked in to such and asked them to 
suggest some applications. The suggestions were met with praise from teacher and researcher, to 
show gratitude and acknowledgements for their efforts. There were however some barriers that had 
to be discussed. There was an understanding of the possibility to purchase applications. It was 
explained that if the students wanted an application that cost money, they would have to agree that 
this was something they wanted and then show the teacher and researcher, which would acquire 
such. During this experiment, they only wished for one application. This application was a very 
detailed mathematical rulebook, which included all current mathematics and quite a few upcoming 
forms of maths they were about to learn. The name of this application was “Matteappen” – which in 
English would be translated to “the mathematical application”, just in a verbal slang form. At the 
end of this semester the app DragonBox, used later in the experiment that was conducted, was 
released and suggested by the students. This app was made by the high school teacher and his 
students locally which then became a hit instantly in the area9.  However, as it was released close to 
semester end, we did not work much with it. The case study is only conducted within natural 
science classes and mathematics classes, due to the teacher of this class being a representative of 
those subjects. The students had access to Wi-FI the whole semester – though with certain days had 
their access revoked due to larger tests.  
                                  
 
9 http://www.dagbladet.no/2012/06/03/kultur/analog_digital/spill/app/ios/21843757/ (Last consulted 06.06.13) 
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Appendix # 3 shows a thank you letter written by the students after the case study was completed.  
The normal classroom situation: From what is heard and seen prior to the case study and from 
conversations with the teacher, the typical classroom situation in this class matches those from any 
other class at school. What set the class apart from the rest, was the more modern and 
technologically interested teacher. Although most teaching was done through the traditional chalk 
and talk method, the teacher occasionally used projectors for class presentations and even allowed 
the students to use laptops, cell phones and iPads during class, just as long as they were used for 
educational purposes. 
The new classroom situation: As previously mentioned, the class was given 5 iPads for the 
duration of the semester. This led to some unexpected decisions and the idea that students could 
bring their own iPads to the classrooms was suddenly of much bigger interest. The students had no 
real restrictions on them. The few restrictions that were, limited their use to the classes with this 
teacher, and the purchase of applications previously mentioned. 
The teacher was given the password to the iPads, so he could authorize any and all applications they 
wanted to try and they were supposed to tell him about any application of interest. However, he 
quickly explained that he had given them the passwords, as he did not have time to look at every 
application they wanted to try – especially during their breaks. 
Whenever they were observed, there was a particular effort made to give the impression they had 
been working on just this (at least that is what it felt like). Every time the observations were 
scheduled, the students in addition gave a quick 5 minute run-down of new applications they were  
interested in. 
 
4.2 Argumentation for selecting a case study: 
In this case, the interest was centred on a class of students that could be studied. An ethnographic 
study approach could have been attempted to blend in with the studied group. The need was 
primarily insight to a situation. Conducting a case study meant that the researcher aimed to study 
the group from the outside instead of being one of them, but they showed respect and treated the 
researcher as an authoritative personality. This meant that they gladly explained situations and 
answered questions at the end of – and sometimes during class. The case study covered the need of 
insights and provided the type of information sought. 
Using an article written by Baxter and Jack (Baxter & Jack, 2008) the conditions of argumentation 
49 
 
for this being a case study would be: 
 The purpose of this study, was to see how this supplementary technology would be accepted 
in the classroom ecology. Further, how it would affect the mind-set of those who used it.   
 Manipulating the behaviour of those in the study, is out of the question. 
 The context is of great importance. This should be done in a learning environment, as a part 
of the typical student day. The use of the iPads must be looked at from a learning 
perspective, not as fun and entertainment. 
 
4.3 Theoretical framework: 
The framework is inspired by the works on ecology by Forlizzi (Forlizzi, 2008) and Nardi and 
O’Day (Nardi & O’Day, 1999). Nardi and O’Day define ecology in the following way: “We define 
an information ecology to be a system of people, practices, values and technologies in a particular 
local environment.” And further state that: “In information ecologies, the spotlight is not on 
technology, but on human activities that are served by technology.” (Nardi & O’Day, 1999). The 
ecology is the framework of all of these connections. A schematic diagram modified from Forlizzi 
(Forlizzi, 2008) is presented here to illustrate the imagined ecology which is investigated: 
The ecology is presented with the people and their interactions in the centre, connected to the iPad 
as the main product of investigation. The interactions seen in Figure 3 are both individual and social 
interactions inside and outside of school, with all the activities and interactions connecting them to 
the products. In addition the teacher plays a key role in the relations between the factors. Devices 
the students bring with them and that are present in the classroom are presented as parts of the 





Type of case study: 
For this case study the instrumental approach was chosen. The purpose of this study is to generate 
some insight in to a phenomenon that can be used to explain situations which one can find outside 
of the study. However in hindsight, it has taken a somewhat informal turn, as lack of experience and 
insight painted the planning stage, which was not quite what it should have been at the time. 
Further, this was meant for a single case study, with an embedded aspect. 
 
Purpose and goal: 
The research question aimed at the case study was as follows: 
“Which role and what kind of effect will tablets have in a classroom environment of a junior high?” 
People use the tablet technology to consume media. Typically TV shows, games and similar types 
of media. From the information found in the literature review, it is clear that this device is primarily 
focused on this aspect of consumption. We will investigate if the tablet is used in a similar manner 
in a learning environment and which role and effects the device will have. 
 
Unit of analysis: 
The participants of the study presented in class can be divided in two. There is the teacher with his 
goals and agendas, and there are the students with theirs. The main focus will be on the students, 
but the teacher, as the key element in this ecology, and his ways of handling situations and choices 
he made, were clearly of large importance.  
 
The teacher: The teacher is a technology interested man, with several Apple products under his 
belt. He has Apple Laptop, iPhone and iPad. This gave the impression that he was more than aware 
of the capabilities of these. In addition, he is at the point of writing, pretty much the main person at 
the school when it comes to technology and “know hows”. Whenever there are presentations due, 
he has to come up with the cables and solutions.  Assumptions can be a dangerous thing, but even 




The students: The students in the class had no prior experience with projects, and they were very 
open minded and already quite interested in this type of technology. It is perhaps fair to mention, 
that many – if not most, of the students at this school, have parents with a heavy educational 
background – typically lawyers, doctors and such. It has a reputation to be a "rich" neighbourhood. 
The teachers and administration have many times mentioned this. 
The class consists of a somewhat equal share of genders. The numbers are based on the notes from 
returned consent forms - with 11 boys and 16 girls.  
 
Data analysis plan: 
The data sources in this case study, will be focused on: Observations, Interviews and 
Documentation.  
Observations: 
Observations were conducted throughout the semester from the start of the case study (March 2012) 
to the end of the semester (June 2012). They were held in a bi-weekly fashion. The impression was 
given that the teacher felt some need to force the use of iPads when the observer was present.   
During the observations, “fly on the wall” approach was used. The observations were conducted 
from the very back of the classroom. The role was very passive, and the observer attempted to 
remain quiet throughout the whole session. It proved difficult at times, as students sometimes had 
questions.  
The framework for what was observed, was inspired by the classroom ecology presented in the case 
study chapter and uses the schematic diagram (Figure 3) as a foundation. 
The observations would typically last for 45 minutes – which is a standard class for one topic. The 
topics observed were Natural Science and Maths. The teacher presented earlier taught both of these. 
Seven of these classes were observed throughout the semester. 
The observations can be said to dabble between subjective and objective observations as it is the 
interaction between the subject and the object that are of interest. The observations took a structured 
form, where the interests were clearly lined out ahead of the observations through the product 





It was decided that the interviews should cover as many students as possible within the given time-
frame. A greater understanding was thought to be made if there were many responses and if the 
students could discuss the questions asked. One of the issues was the amount of time the students 
could dedicate to the interviews. This was at the end of the semester, and a lot of tests were headed 
their way. After an agreement with the teacher, we came to the mutual understanding, that one full 
class (45 minutes) could be dedicated from their time. The interviews were constructed in such a 
manner as to inspire the students to talk as much as they wanted around the topics, between 
themselves and to the interviewer. This was done in a hope to promote trust and conversation. The 
interviewer presented the questions in a semi-structured way, as the conversation progressed. This 
was inspired by Lazar et al. (Lazar, Fen & Hochheiser, 2010), which promote the aspects of 
reflection, insights and consideration. For example, when a student makes a claim about the use 
pattern during the interview, the answer is acknowledged, and they are further asked to explain it in 
greater detail, making him word himself differently to express his opinion. This is done in the hope 
that he will take the time to reflect on a claim that might or might not have been made in haste.  
As a last note, all of these interviews were audio recorded. The data from the interviews will be 
looked at and interpreted with the use of content analysis 
 
Interview process with students: 
Three students raised their hands and went to the library, which was just across the corridor. We sat 
down around a round table. Some bags with candy were opened and they were given something to 
drink. Their mood was good and they were increasingly talkative. They were given the chance to 
ask questions about the process before the interview started, if there was something they would like 
to know – which some did. A set list of questions was slowly gone through, though trailing off at 
every possibility. Time for each group was at an estimated 11-13 minutes. 
The interviews were held in an orderly type of conversation – which negated any type of 
conversation dominance, though bias could possibly have been there in the form of influence of 
opinions. An anticipated bias was that some students would agree with others due to some form of 
peer pressure. This was attempted avoided by asking a different student each question, and 
attempting to get detailed information about their attitude towards the different topics. 
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Interview with teacher: 
The situation with the teacher was conducted differently. Due to his busy schedule it was found best 
to have an ongoing interview through emails. In this manner the interview took on an unstructured 
shape and was more in the form of a conversation. This allowed the researcher to ask questions 
about the teacher’s answers. 
 
Physical artefacts & Archival logs 
This section is split in to three sources. All three are found on the tablets. The three are: the 
application history (including pictures and other media), the browser history, and the audio diary the 
students were requested to have. 
The iPads had within them a large amount of information as they in theory had not been wiped 
since the case study started. This was supposed to include all application download history, all web 
browsing history, all pictures taken, and all memos made. 
A voice diary was attempted, where the students were presented with a program during the first 
encounter, and asked to make a 10 second recording on what they had just used the iPads for after 
every use. This however was done once or twice on every iPad, and then never done again. After 
going through all the iPads, full access to the complete history of applications they had downloaded 
was achieved. Their full browsing history however, had been deleted by the students. This had been 
done on all the iPads. 
 
4.4 The data collected during the case study: 
The findings are organized and sorted after the type of data collection, first the observations and 
thereafter the interviews and artifact information such as logs. There are categories after each point, 
which is created to illustrate how the replies relates to a bigger picture. 
Observations 
In this segment the main findings from the observations will be presented. Some of them will be 
grouped up by an overlaying theme, while others will be directly quoted: 
• The very first observation noted refers to the natural state in which the students are, when 
working with the iPads. The students have mastered the basics within days after acquiring 
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these devices. They quickly navigate through information and give off an impression of 
knowing exactly what to click. (Aspects noted of interest relate to ease of use). 
• In contrast, other technology found in the classroom experience issues. The calculators for 
maths class are different depending on the manufacturer. The functions can offer different 
results (in "shortcut" areas) related to Sin, Cos and Tan functionality. The teacher and some 
students have used their mobile phone and iPad calculators to avoid this, but they are 
limited. (Aspects noted of interest relate to possible tablet effect on class). 
• The school often has issues with their wireless internet. Some problems arise for the iPad 
because of this. Applications are still useable without Wi-Fi, but any use related to the 
browser or new applications is halted. (Aspects noted of interest relate to issues with 
device). 
• Internet is shut down for days when important tests are held at the school. This is done so 
students cannot seek answers online, as many tests utilize laptops. 
• Killing time is an aspect often seen in class. Minutes after the students were presented with 
iPads, some students had started applications or games unrelated to the class. It has been 
noted that the switching between applications is quick and contribute to a student’s "sleight 
of hand" to avoid their time killing activities being detected. (Aspects noted of interest relate 
to issues with device). 
• Cell phones are often utilized along with the iPads. The students would use them together, 
but sit with different content on each screen.  From what is seen, one device (cell phone) is 
more often used to communicate with other students, while the iPads are left with the school 
related content up. (Aspects noted of interest relate to tablet effect on class / role of 
technology / issues with device). 
• The teacher does not have full control over what the iPads are used for, by the students. 
Throughout the observation, the teacher was not observed catching one person in the act of 
killing time on the iPad. The view from the back of the class was more than sufficient in 
catching the students who did not actively try to avoid detection. Some screens were angled 
away in such a manner that they could not be observed without actively disturbing the 
students. (Aspects noted of interest relate to issues with device). 
• The teacher was actively promoting the use of iPads in the classes. At the beginning of class, 
the teacher would ask which students wanted iPads. Throughout the observations, all iPads 
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were taken. The number of hands were in every situation seen higher than the number of 
iPads available. (Aspects noted of interest relate to student interest in device). 
• The iPads were often observed leaving one desk (with the student) to show another student 
what they had found. When observed, the information present on the iPad was from a 
webpage where the student could point at the information he wanted to show the other 
student as he read. (Aspects noted of interest relate to social collaboration). 
• Some of the classes featured group-work. The groups had one iPad each which was often 
used by one or two individuals in the group. The iPad would mingle between the group 
members slowly. (Aspects noted of interest relate to social collaboration). 
• Attention was difficult to acquire when the students were immersed in the devices. Some 
students keep working on them despite the teacher’s loud desire for their attention. It would 
often take a name mentioned by the teacher to get the attention and even then it did not hold 
for long, as their gaze went back to the tablet. (Aspects noted of interest relate to student 
interest / issues with device). 
• After several observations the impression is left that students without iPads are more likely 
to engage in conversation. Students with and without iPad side-track often, but those with an 
iPad are from what is observed, quieter and focused. This means they are not involved in 
loud conversations unrelated to their class work. (Aspects noted of interest relate to tablet 
effect on class). 
• While working on a project, 8 out of 10 groups had digital assistance. 6 of these were iPads 
and 2 were laptops. The students used the iPads to acquire information for their projects. 
None of the iPads were used to create a presentation. (Aspects noted of interest relate to role 
of device). 
• The teacher acquired headphones for the iPads. The effect of this was hard to notice.  
However, when a student used his laptop which did not have such, it became very clear how 
much noise one machine could make. This noise was from learning material. (Aspects noted 
of interest relate to issues with device / role of device). 
• It was attempted to keep a close eye on the tendencies of procrastination. There is no 
observed difference between the students that utilize digital equipment and those who not in 
this manner. This does not include the noise level the students make, only their activities. 
(Aspects noted of interest relate to tablet effect on class). 
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• When the students were left to themselves, many students browse between the applications 
to find something beneficial for the subject. Students were seen browsing several rule books 
and information related to the math topic. In the end, an application of interest was found 
and the student sat to study it for a long time. (Aspects noted of interest relate to tablet effect 
on class/ role of device). 
• As the teacher leaves the classroom, the silence lasted for 10 seconds. Loud conversations 
dominated the room and any actual school work was on hold till further notice. (Aspects 
noted of interest relate to the classroom without teacher). 
• As one student achieved a new record in a game he played, he felt the need to tell everyone 
around him about what he had done. It was interesting to see his reaction to the 
achievement. (Aspects noted of interest relate to gamification elements). 
• Social interaction is the main cause of disturbance in the classroom. The conversation 
between students spread like wildfire. The students with iPads are observed less likely to 
partake in these conversations unless asked directly to participate. (Aspects noted of interest 
relate to tablet effect on class). 
• For the last natural science class observed, the students presented their projects. The teacher 
had beforehand suggested use of iPads and applications for this and suggested 3d models of 
the universe or similar models to be used through the projector. Out of all the students, none 
used an iPad to present their work. The presentations were all presented by using power 
point, projector and laptop. One group used a YouTube video to show project-related 
information. (Aspects noted of interest relate to role of device). 
• During the presentations, the students were asked to put the iPads down on the desk. This 
was seen as a way to deal with the lack of control over student activity on the iPads. 
(Aspects noted of interest relate to negating issues with device). 
• The use observed has roughly been 45% reading (web browsing), 45% application use 
(includes reading in applications, such as rulebooks) and 10% YouTube (or similar) videos. 
(Aspects noted of interest relate to use of the device). 
 
Interviews 
This section will first present a short interview with the teacher of the studied class, followed by 
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group interviews with students. The interviews were held at the end of the case study. The 
interviews were held in Norwegian and have been translated.  
 
Interview with the teacher 
The interview with the teacher has been translated and the questions with the important responses 
are presented here: 
• When asked how iPad worked as a tool for education, the teacher explains that there were a 
lot of good, free applications available for his students. The applications can be difficult for 
the students to understand and to find which have high quality in what they offer. This is 
where a teacher is allowed to shine he says, as he could help the students choose the 
applications that were high quality and focused on the right material for learning. He further 
explains that the few number of iPads were a problem, but that they managed to share them 
somewhat evenly, often through group work with large groups. Lastly, the teacher mentions 
that he wished to move the data many students questioned in class up on the screen through 
a projector, but that these were not installed at the time of the case study. (Aspects noted of 
interest relate to role of teacher / social collaboration / role of technology). 
• When asked about his experience with iPad and what he finds beneficial for the classes, the 
teacher explains that he finds the mobility, availability, and the ease of access superior to all 
other devices. This is because he can pick up the iPad and have everything available 
instantly. No turning the device on, no codes and no hassle. (Aspects noted of interest relate 
to role of technology / motivation / effect). 
• When asked about his experience with iPad and what he finds negative, he explains that it 
was difficult to see if the students were paying attention and following his instructions. He 
explains that they could have a rich “inner” life on the iPad, because he could not see what 
they did. From his experience, the students had to be monitored. He further explains that this 
is something he has to do in every class. (Aspects noted of interest relate to issues with the 
device). 
• When asked if he noticed any difference on the class when they used iPads, the teacher 
explains that the classroom was very quiet compared to when they did not have iPads. Even 
when they worked with one device per group. (Aspects noted of interest relate to tablet 
effect on class).  
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• When asked how the students spoke of the iPads, the teacher felt as though the students 
imagined themselves a lot better with this technology than him (he refers to old age and how 
that is often associated with being technologically outdated), but he explained that he had 
many chances to show how much he knows and that they are constantly surprised. (Aspects 
noted of interest relate to role of teacher / possible issues with adaption).  
• When asked if it is difficult to plan the classes for iPad use, the teacher explains that it is not 
necessarily hard, but that the teachers have to master the aspects of the device. Controlled or 
guided teaching is an important part of the iPads according to him, as you cannot send your 
students blindly out in cyberspace. (Aspects noted of interest relate to role of teacher / 
possible issues with adaption). 
• When asked if some students were better with iPads than others, the teacher explains that 
those who thought they knew everything were a bit surprised, but the girls who approached 
it more carefully had an easier time with the tools. (Aspects noted of interest relate to ease of 
use).  
• When asked if the teacher was required to take any special consideration with the use of the 
iPads, he explains the students were very careful and respectful of the equipment, though 
some chargers disappeared. They were marked with who owned them and which iPad they 
were for, but that did not help. It went surprisingly well, he explains. (Aspects noted of 
interest relate to student respect for device). 
• When asked if he saw any different between regular and iPad enhanced group-work, he 
explains that he found the iPads to have a positive effect on the group-work, especially with 
noise levels. He would have liked to try sending the iPads home with the students to finish 
the tasks they were given. (Aspects noted of interest relate to effect of tablet on class / social 
collaboration). 
• When asked which aspects of the iPad they used for learning, he says that they attempted 
lessons and tutorials from YouTube and that equipment was bought so the students could 
listen to a lecture together on one iPad. This however went badly due to the bandwidth 
available at the school. In addition, the teacher explains that many applications were used. 
(Aspects noted of interest relate to role of device / Disruptive technology / social 
collaboration) 




• When asked if he wants iPads for his whole class, he responds; without a doubt – yes!  
 
Interviews with students:  
This interview is presented by the main questions which were behind the conversations, as there 
were many detours due to the semi-structure take on the interview. The essence of the answers have 
been placed under the questions from which they originated, because the original interviews were 
close to 15 pages of information. A content analysis of the interview is presented in the next section. 
• When asked if the students had iPads at home, many explained that they do. Some students 
have several in the household.  The students who speak about using iPads at home only 
mention use related to fun (movies, media, sports), except for one student who brought up 
DragonBox. The students who mention type of use, list games and entertainment often. The 
places mentioned where the iPads are used, are in the couch or in bed. (Aspects noted of 
interest relate to role of device / situation of use). 
• When asked if the students brought their iPad to school, a student says that many students 
bring iPads from home. Some students say they bring iPads from home, but borrowing one 
from school is the best. More students bring laptops to class than iPads, according to the 
interviews. Students report less constricted use when bringing iPads from home, but further 
explain that the use is often unrelated to school. They explain that if they do this, it is like 
having your mobile in your hand. (Aspects noted of interest relate to use of iPad / Difference 
between private and school owned devices) 
• When asked which other type of products they use during class, laptops and cell phones are 
often mentioned. All students asked have other machines than the iPad. The answers show 
that having a laptop at school means the students do not use iPads. Laptops are seen by the 
students as more advanced than the iPads and they can run more software. A discussion 
erupted from a topic about software, as some students were not aware that you could own 
Word and similar software on an iPad. The students also agree this is easier on a PC (or 
laptop). Some students explain that when they use their own iPads it is not used for 
education. Using a projector is mentioned rarely, but the few mentions show that they are 
used often. (Aspects noted of interest relate to role of device). 
• When asked what the students use the iPads for, the students explain that using an iPad in 
classes has made the classes more fun. Some explain that they have been helpful towards 
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projects. (Insinuating that this is all they have been used for). Applications and browsing are 
mentioned as the most used functions on the iPad related to education. DragonBox is 
mentioned by a student and it is explained that they think they have learned some aspects of 
maths better. The student also reports that the tests feel easier after the use. Math and natural 
science are mentioned here and the typical use for the latter is 3d models of atoms, organs 
and more. The students mention these with enthusiasm.  The use “Text” is mentioned for 
mathematics, by which he means rulebooks. They report having no problems finding 
applications for either subject. iPads have been used for projects by students who did not 
bring laptops, but the only reported use was browsing. Students reported that their teacher 
had some courses which helped them improve with word editing software and PowerPoint. 
Some students mention note taking and that one student has an iPad with a keyboard. From 
this they explain that she uses it as a PC and show signs of envy. Another student explains 
that he brings his iPad to take notes. When he returns home this is transferred to his 
computer or notebooks. Lastly, listening to teachers is reported as very boring (Aspects 
noted of interest relate to role of technology / Motivation / chalk and talk method). 
• When asked about the number of iPads they had and if this was a problem, the students 
explain that sometimes they argue over who can have the iPads. It is reported that 10 
students run towards the locker every time they are allowed iPad use. They further report 
that everyone thinks the iPads are fun and they want to use them.. Students explain that the 
teacher sometimes have to decide who can use the iPads, due to the demand. One student 
explains that he has barely used an iPad because there are too many students interested. He 
says he is content with being able to use his cell phone for the same purpose. (Aspects noted 
of interest relate to cool factor / Motivation / effect on class). 
• When asked how much they had used the iPads, they report to use the iPads “some”. 
However, from the discussion it became clear that it was often. The students explain that the 
iPads are mostly used for maths and natural science, but have been used for other subjects 
too. Norwegian class is mentioned, where the purpose was to measure reading. The iPads 
are reported often used during recess. They have been allowed to borrow these if they want 
to use them. (Aspects noted of interest relate to role of technology). 
• When asked if the students prefer reading on iPads or books, iPads are preferred to read on 
by all students asked. Zoom capabilities and size are mentioned as reasons. According to a 
student, anything digital is more fun. One student explains that this is something they much 
rather want, as buying and bringing many notebooks to class is a hassle. When discussing 
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books, the students explain they have errors in them and are outdated. School economy is 





Data from artifacts:  
The apps found on the artifacts are presented in Table 1. Some names are shortened, as this was 
how the logs presented them. It was not possible to click on the names or get a better description. 
Apps refer to application name, “edu” and “fun” refers to the purpose of the applications which is 
either educational or fun. Lastly there are the names of the five iPads, which show where the 
applications were found. 
 
Table 1. Complete list of logs from the iPads. 
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The rest of the information found in the artifacts is presented in Table 2. The pictures which were 
found on the device were all related to “fun” and are not presented in the thesis. The voice 














Kiosk edu fun iPad1 iPad2 iPad3 iPad4 iPad5 
Science 
news prime x       x     
vogue   x     x     
Browsing 
history edu fun iPad1 iPad2 iPad3 iPad4 iPad5 
nothing     x x x   x 
daria.no x         x   
sys-
temkretsløpet x         x   
Table 2. Additional logs found are browsing history and kiosk purchases. 
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4.5 Summary and analysis: 
For student interviews, the content was analysed according to what they said about meaningful 
categories which were defined from the interviews and the related literature. The interview with the 
teacher was simply summarised, as were the observations from the study.   
 
Observations summary: 
A summary of the observation show that students are interested in iPads and find them cool.  
The students were proficient with the software quickly and managed to grasp the basics within days.  
The product ecology was rich and features cell phones, laptops and tablets. The use of these varied 
greatly, as students would either sit on one device during the whole class, or two. All three were not 
seen used together by the same students. It was never just one product used in the classes. The 
students use tablets much like they use cell phones. The difference is that when borrowing an iPad 
from school, the use observed was mostly directed towards the class. Cell phones were used for 
educational purposes as well, but there was more private content accessed on these. This private 
content can be troublesome for the teacher, as he has no real way to monitor the devices. 
The students who do not use an iPad are louder than the students who do. They make more noise, 
but according to the observations they are not more likely to deviate from work than the students on 
iPads. This means that with and without use often deviate from class related work, but that the 
students without iPads cause a bigger issue due to the noise they make.  Lastly, social collaboration 
has been observed frequently in class. The iPads often make their way through the classroom and 
are used by groups to find material for presentation. The students who share iPads are not as quiet 
and immersed as the students who has one each. 
 
Interview with teacher summary: 
A summary of the teacher interview show that the teachers role when the classroom scenario 
changes to iPad driven education, is to facilitate the software which is used. The students do not 
always know what to look for, nor what makes an application good quality. This is where the 
teacher and his judgement makes a big difference. The teacher’s role is also to make sure the 
students are focused on classwork, but monitoring these students was challenging. 
The number of iPads in the class was an issue for everyone. It was not enough to make the groups 
small and compact (2-3 students), which meant that when the classes were focused on iPad use, it 
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would have to support bigger projects. This caused a problem, as the classes which supported iPad 
required all students to be digitally enhanced by a device connected to the internet. 
The best aspects of the iPad are seen in the mobility, availability and ease of access the device 
offers. It was clear that amongst devices lent out by the school, this device was a lot less hassle to 
the teacher and the classes than the laptops were. Another positive effect noticed by the use of iPads 
was the noise levels.  Students who used tablets were less noisy, even when in groups. 
The last aspect summarized is the new form of teaching that arose when this technology was used. 
The classes tried to learn parts of their curriculum through the use of online sources such as 
YouTube and online lectures. This approach was however aborted due to bandwidth issues. 
 
Content analysis of interviews with students: 
Creating the categories and a coding scheme for the content analysis: 
When creating the coding scheme, parts of the interview was investigated. These terms have 
foundations in related literature to the field.  
Platform: This category was chosen because of the interesting comments regarding technology. The 
case study itself was centred on the iPad, but responses indicated a rich ecology of products. 
Situation: This category is focused on the location which the iPads are used. It also includes some 
comments regarding the classroom situation. This is to get a greater insight in to where the primary 
use of the tablets lies.  
Motivation: This category is focused around the student impressions and reasoning for choices 
related to tablets. This includes what they feel is positive, negative, inspiring, encouraging and fun. 
The purpose is to get feedback on their enjoyment of the device. 
Technology vs: Some responses directly compared products against each other. The role of the 
technology could be seen in relations to the already implemented technology and how this was 
used. The interest is to see what separates the products from each other. 
Use:  This category focus on how the students actually use the tablets and other devices. This 
category was often split in to Consumption and Production segments, as these categories are of 
special interest. 
Problems: Some issues arose in the classroom. This includes technical issues with the devices, but 
also other issues that affected the overall experience. 
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These categories are all tightly connected with each other as is illustrated by the product ecology. 
The connections are displayed in Figure 6: which shows that everything is connected.  
 
Figure 6. This figure illustrates the connections between the created categories. 
Results: 
Category Findings 
Platform - The platforms mentioned were: iPads, iPods, Cell phones, projectors, 
Laptops, Macs and PCs. The most frequent of these were iPads. Figure 7 
illustrates the differences. 
- The students were very clear on brands when it came to iPads and iPods and 
Macs. Most used the terms Laptop or PC, but some were also inclined to 
specify the brand, though only owners of Macs.  
- When asked, the students also explained that they all had additional 
stationary hardware in the form of PC or Mac 
Situation - Many students had tablets at home. Only iPad was mentioned through the 
interviews. In most cases where iPads were used some students have brought 
iPads from home, and use them in the designated classes. 
- Home and at school are the main places mentioned for use. 
- Situations arise due to the popularity of the device. 
- Six students were asked directly if they owned a tablet at home, where five 
stated that they did. 
Motivation - From replies related to the student impression of the tablet, not one was 
negative. There replies were typically: “like to use”, “pretty good”, “fun”, “a 
lot more fun”, “a lot easier”, “very user-friendly”, “very fun”, “really fun”. 
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- Comparison between the tablet and books show that in every case the 
students prefer the tablet (digital) version. Reasons mentioned are; the size of 
the device, weight, and easier to use than a book. One student was motivated 
because he did not have to sit with a monster book, which “psyched” him 
out, from reading the books (explained more closely that it was demotivating 
to see the large book). Also, the books had very outdated content, which is an 
issue not found on the iPads. 
- One student reports feeling better at a subject after having played through an 
educational game-application called DragonBox. 
- De-motivation is seen when a student discuss the classes. He explains; “it 
becomes so boring to listen to teachers”. Two other examples of lust for 
variance is also found elsewhere in the interviews. 
Technology 
vs 
- The iPad has in many cases during the interviews been described as easy to 
use. The finger guided menu has also been positively mentioned by the 
students.  
- One of the biggest drawbacks mentioned for the iPad was the lack of flash. 
(Flash is a media content player of sorts that is used for many streaming sites 
to relay content to the user.) 
- The iPad is compared to and found better than windows systems which is 
seen as difficult and not optimal (closest translation). The students who 
mentioned such also explain that apple products were; “easy”, “easy to use”, 
“fast”, and “quite similar”. 
- The iPads were seen as “cosy”, while the stationary machines (including 
laptops) were seen as easier to work on. 
- The teacher offered students a course for Mac (their word, as the software is 
not Mac specific). This was about Word and PowerPoint software. The goal 
was to show how to manage and design the documents for them to look 
clean and simple. This was done on a projector.  
- It was mentioned that when there was a lack of iPads available for the 
students, they would find the applications they wanted on their cell phones.  
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Use - The consumption aspects of the different use patterns from the students go 
far and wide. Most students explain that they use the iPad device to gather 
information. Terms used were; “gather information”, “find information”, 
“google and wiki”. The description “read” is used frequent. There were no 
books found on these devices, but two magazines. 
- Games are mentioned by most – and applications for subjects are mentioned 
by many students. Other mentions are social networks, primarily YouTube 
and Facebook. The differences between fun and educational use can be seen 
in Figure 8. 
- Several applications are mentioned where students can view (and 
manipulate) objects for natural science. In mathematics the tablets have 
mostly been used with rulebooks. Lastly there has been some use in 
Norwegian classes, where they have measured reading speed with the 
tablets. 
- Twenty seven (27) mentions were directly related to the consumer aspect, 
Six (6) were related to the Producer aspect (See Figure 9). From this, five 
were related to writing notes and reports in class. The last example was 
taking screenshots.  
- There were some discussions about programs for the tablets, such as key 
note (that would allow presentations and documents to be more easily 
created). Further they explained that the student that possessed a keyboard 
for her tablet was incredibly lucky, and they all wanted that. 
Problems - Noise is a description that came up often. The class in general was noisy, but 
some extra was added when the students argued on who would have the 
iPads and noise from when they were used to watch movies. 
- Software available on the iPad was seen as limited, because the more 
advanced software was not available on a tablet. 
- The teacher experienced difficulties dividing the tablets between the 
students. This led to a frequent use of “first one there, gets it”. 
- Monitoring use of the devices is difficult. 
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Diagrams from the analysis: 
 
The diagrams chosen are created to illustrate 
topics presented in the content analysis of the 
interview. The diagrams show how often 
different topics were mentioned. In Figure 7, we 
see the iPad is discussed vastly more than any 
other technology. In Figure 9, we see that 
consumer trends are mentioned noticeably more 
frequent than production trends. In Figure 8 we 
see that educational purposes were mentioned as 
















Figure 7. This figure show a graph over most mentioned 
technology.. 




Having developed a coding scheme (Table 1), segments of the interviews has been compared with 
this scheme with another coder. There were 32 examples from the text compared, which can be seen 
when adding up all the cases (bottom right in Table 1). 
What we see from the data is that the Kappa evaluation is larger than 0,7. This means the inter-rater 
reliability is satisfactory. 
 
A closer look at the Artifacts and archival logs: 
Audio diary was attempted, but the students did not take a liking to this form of logs. This led to 
them not being used, and as the devices were investigated, only three such logs were found. 
All in all, there were 110 applications installed, throughout the semester. These have been split in 
two categories the first is “educational” – here representing if the application has a clear educational 
purpose, such as exploring molecules and the likes. The other is “fun”, which can be anything from 
a beauty magazine application to fart-master 3000. Further listed on which of the iPads these 
applications had been installed on, and compared to general popularity of the applications. Out of 
the 110 applications installed, 40 were of a varying degree of educational purposes. Some of these 
might be the mathematical rulebook, or simply be games with educational segments. 70 of the 
applications were listed under the fun category. In most situations, the applications found were only 
installed on one device. It is however of interest to see which were spread on more than one, and for 
which purpose. 
 
Table 3. This table shows the calculated agreement matrix between the coders. 
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Number of devices  Descriptions and statistical information 
Two 
 
Closer investigation show that there are nine applications. Four of these are 
listed under the fun category, though some had been deleted from the app 
store since this project was finished. 
This means that five of the applications are related to education. Converting 
numbers could be a handy tool for mathematics and natural science. There 
are three applications that share this purpose: “convert units, converter and 
units”. 
Virtual heart is a 3d model version of the human heart application. 
Three 
 
For the applications that were found on three of the iPads, half were 
educational and half were for fun. The grand total of six applications show a 
tendency of steady decline for educational purposes.  
In this section, the applications were focused on mathematical equations and 
more 3D modelling. “Math drills lite” is an application that offers equations  
to solve. It is very straight forward and offers only numbers like “9x5=”. It 




Following a steady decline in application spread, we have a look at the 
applications that four of the iPads had installed. 
In this case, two of the four applications were fun and games, though – king 
of maths does have very clear gamification elements. It is very clearly an 
education type of game. This is the first encounter with students playing 
games to learn a subject. 
Five 
 
In this category most applications have been installed by the researcher. Out 
of the six applications here, four of these are pre-installed. Meaning only two 
applications made their way to all the iPads without the interference of the 
researcher. The math game called “Matteappen” was an application that the 
students came and asked for. The two other applications were “Order up!!” 
and “Parking free”. Both being free game applications. 
 
What can be extracted from this information, is that the spread of applications over the iPads was 
somewhat sporadic. It is hard to tell whether the spread is from word of mouth as recommendations, 
or just installed by someone eager – borrowing a different iPad every time. The teacher was talking 
about these applications before the case study and the students have listened. 
It is also very interesting that the one educational game they found, had made its way to four out of 
the five iPads. This would back up their claims of interests in such games. 
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Further information can also be found in the browsing history. There was a grand total of two pages 
in it, so it is very clear that the students themselves have wiped any browsing history.  The first page 
went to something that explains how the body works, directly translated it would mean the 
circulatory system. The other page however, was to something called Daria.no. This is a page 
students use to cheat their way through papers. It has been known to some teachers for a long time. 
A teacher explained that students find and post papers on all topics on this site, and that it is often 
directly printed out and handed in. The use of such pages could potentially be the reasoning behind 
the removal of browser history, but there is little evidence to support this. 
 
4.6 Ethics 
It was attempted to avoid explaining exactly what was measured in this case study, which were 
consumer and producer trends (degree of deception). The goal was to grant the students the 
possibility to use a device, but in no way guide them to how. It was explained to them that how they 
used the device was of interest. The students were to be able to download games if they wanted, and 
not feel as if everything was watched and analysed. 
Consent forms were signed, and they were notified of different types of recordings that was 
interesting in, as well as pictures. They were able to select if  picture could be taken during the 
classes, and as some said no, it was best to avoid it all together (the pictures). 
The consent form can be found in Appendix # 1 
 
 
4.7 Discussion of overall findings: 
The role of the device in an educational setting is the focus of this study. Does the role of the 
technology fit well with what we see in households or does it have another role? How have the 
students used the tablets and what have they used them for? What are the effects from the use of 
these tablets in classes? These questions are based on the research question and will be discussed 
here based on the findings from the case study. 
When can they use the iPads: The students have had access to the device for nearly a whole 
semester, but what the students explain in the interview is that these are locked up until situations 
where they can be used.  In contrast some students have explained that they have been allowed 
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access to these between classes. Not surprisingly, their education is primarily focused on the chalk 
and talk procedure. When they have reached places where this technology can be used to strengthen 
the learning, they have been granted access.  
What type of educational content have they been used for: From the students we have gathered 
that their most frequent use is gathering information. From all the feedback during the interviews 
and observation, the use is slightly more varied and includes note taking, social networks 
(sometimes educational perhaps, as their class has a group), educational applications and some 
educational gaming.  
Role of the technology: From all of the methods investigating use of this device, no evidence has 
been gathered that it has been used in any other ways fundamentally different from a normal laptop 
or computer. If we look at aspects such as group work, it was more encouraging due to the way the 
students were seen using these devices and their feedback. The device functions like a normal 
laptop in regards to the role, due to every description of use and any observed use. It can be hard to 
define just where the borders of supplementary technology is located, but most of the use is clearly 
supplementary. Several reasons can be promoted for why this device can be seen as a supportive 
technology to the education, but there is evidence that would contradict this. The first piece is the 
applications used to give the students a hands-on experience through manipulative 3d objects. This 
way the tablets were used to teach the students in a completely different way. The other example is 
from when the class tried to watch classes and tutorials online instead of having the teacher explain. 
In this scenario they attempted to use the tablets as device to facilitate teaching (still most likely 
done through the chalk and talk method), rather than supplement the normal class procedure. This is 
disruptive because it changes the role of the teacher in the classroom and because it could to some 
degree alter what we today associate with the classroom. They could easily do this from home in 
their beds. This did however not work. The use was aimed at supporting the curriculum and the 
devices seem to be limited to helping the students find the information on this, in one way or 
another. The hands on approach through the 3d application does bring the curriculum to life in a 
new way and is seen as a way to play with and research an object on their own terms.  Most of the 
time however, the device is basically either a new, better, bigger course book. The book is however 
available for all classes and yield tools for most. Such as mathematical rulebooks – or a new 
notebook to write notes in. It does not add much new, it only finds new smarter ways to promote the 
same material. The fact that this device can cover all of these roles might one day make it 
fundamental in classes just because it has the opportunity to merge the borders between subjects 
and the way material is presented. This device clearly has the capability of being more than a 
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supplementary tool, but despite this we see a clear trend of careful use and a supplementary roles. 
The competition between the devices in the ecology might have some blame for this, as we can see 
trouble with this aspect through examples such as: Many students were aware that the iPads could 
have software that allowed them to have presentations through these devices, yet none of the 
students decided to do this – despite the teacher advocating for the possibility. The device could 
clearly be used for this purpose, but the students selected other means. 
Consumer aspects: The consumer and producer aspect can also be looked at in greater detail. The 
use that was not related to education was a frequent phenomenon in classes. Gaming was high on 
the list when it comes to use. It was mentioned frequently in the interviews and the list of installed 
applications clearly show games as something the students really enjoyed. None of this use was 
promoted during the classes by the teacher, so the students either had to do this during their breaks, 
or behind the teachers back. The sheer number of games installed increase the chances that this is 
something they have done during class. The observations conducted do also support this notion, as 
several of the students were observed playing games and quickly switching away after they noticed 
they were seen. An explanation can be that some students finished their work and decided to play 
games instead, but this is likely not always the case. The aspect of entertainment can be seen 
everywhere. Interviews show that students found this device something they would be very likely to 
use while in the couch or in bed to watch programs like sport or play games. From the installed 
applications, we see that sports has been watched through TV2 sporten (translates to sports, but the 
original name is kept as it is a program on a TV station) application. From this information it 
became clear that the use is similar to what one could expect from home use. There are some slight 
differences, but overall there is nothing in the use that stands out other than the fact that they were 
interested in studying with the iPad. 
Producer aspects: No observed production of any sort has been seen during the observations, nor 
do the logs in any way confirm additional software downloaded that would allow this. Dropbox and 
iAnnotate have been pre-installed, but they were unmentioned in the interviews.  The issues could 
perhaps be because of the difficulties in saving the notes. If you were to bring your own tablet, it 
would be easy saving these as they were on your iPad. Laptops however are different and as you 
have to log in to your own user, you will always have access to your documents no matter which PC 
you are on. The purpose of Dropbox was to correct this, but it looked unused. The students however 
claimed that the tablets had been used to take notes. An explanation can perhaps come from the 
observations, as all the students had created digital presentations on computers. This insinuates that 
perhaps the tablet device is not inviting enough or lacking when it comes to creating content. 
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Effects on learning environment: So far we see the effects of the tablet has improved student 
learning by granting new and updated information, encouraged hands on learning with 3d objects, 
and according to the teacher – reduced noise levels. However, from observations we can see that 
many students still avoid focus on learning, by playing games or other related activities during 
class. In addition, several students explain that the variation in learning due to these devices have 
been very desirable. From all of the responses by the students, not a single negative description was 
had when discussion the tablets as an asset. The use of technology has seen a large increase after the 
introduction of these tablets in the classroom. The mobility and availability was helpful when 
assessing if the students are allowed to use them or not. Overall it looks as if the devices have been 
used with great pleasure and interest amongst the students. The technology has brought something 
special to the classes in the shape of applications, but perhaps at the price of too much freedom. 
School computers can be very limited in the access you have to installing software, so this can be a 
somewhat unique ability, though shared often with that of the cell phone technology (as the students 
claim to have applications on either). It is hard to avoid seeing the tablet technology as something 
between cell phones and laptops, though lacking some from both aspects, but keeping the best of 
both. It is very clear that tablet technology is going to replace laptops when the creators of such 
have managed to make the tablet more production friendly, as this point is the only area where the 




5 Experimental Research 
 
5.1 An introduction to the experiment and those involved 
This study was conducted during the fall semester of 2012. 5 iPads where given to a class 
consisting of 27 students. The time-frame for this study was between October 8th and November 9th. 
It was scheduled for three weeks, but after a discussion with the teacher, and the amount of tests the 
students had ahead of them at the time, we decided to push the schedule back slightly. This was to 
make sure everyone interested had a chance to try DragonBox. 
It had been about four months since the case study. This was the same class that had partaken in the 
first case study and they were chosen to be the participants of the experiments. These students had 
found the game and wanted to try this application. Admittedly this could create some bias as to the 
motivation, but since everything was optional it was easy for the students to avoid the application 
entirely. Due to the previous experience they had, consent forms were handled easier. 
DragonBox is the focus of the experiment. No information about the application itself was given to 
the students. They only knew what they had heard or read from others. During this one month long 
study, the students and the teacher would be free to use the iPad however they wanted, but the 
teacher was given the control over the devices. No directions or instructions were given. The 
purpose of this was to see how the students and teacher would understand the application, and use it 
as in a way that felt natural. 
At the time when the last tests were taken, someone working for “WeWantToKnow” (which created 
DragonBox) came in contact with the researcher. They were interested in partaking in the study, but 
they gave the impression of carrying some metaphorical luggage that the researcher felt could bias 
the research. Therefor the impact they made was not noticeable, but the data was made available to 
them. They did however explain that there were some information available at their web pages that 
could help facilitate learning with their application. However this was too late to impact the study.  
 
5.2 Argumentation for selecting experimental research: 
The goal of this study was to see if students would improve in attitude and performance. The 
performance is something that can be measured with statistical tools. The quantitative data approach 
needed for this, and the focus on the tests advocated a use for experiments. It was no longer a 
question of merely observing students, but rather measure them. Experimental research is a 
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methodology that is focused on experiments, and therefore it was chosen. 
In addition to this, the attitude of the students was investigated. This aspect cannot be measured 
through numbers, and seen through statistical tools. That means this study does to some degree take 
on aspects from ethnographic, or instrumental case study approaches in seeking to understand a 
phenomenon. Methods such as observations and interviews are more closely connected to this. 
 
5.3 Theoretical framework: 
The theoretical framework is highly influenced by the case study approach. This is because the 
ethnographic methods of investigation used in the case study, such as observations and interviews 
have been chosen. The product ecology presented in the case study has been used in some 
methodologies associated with the experimental research. The methods of investigation used are 
very similar to the case study, as the qualitative data was wanted to support and enrich the 
quantitative data gathered from the tests. 
 
Purpose and goal: 
The purpose and the goal can be seen in the second research question presented at the start of this 
thesis:  “Will learning math with help of apps like DragonBox motivate learning for junior high 
students and improve the learning outcomes?” 
 
This time the focus was split between the process, motivation, and results. The interest behind the 
process, was seeing how the teacher and students would utilize this opportunity, and how the 
classroom would work when this new tool was introduced for math education. The motivation was 
directed at several aspects, such as social collaboration, attitude, and enjoyment. The game would 
have to motivate the students for them to play it more than once. The students would have to like 
the game and find it rewarding and challenging. The results will show how rewarding such an 
application can be to a student. 
 
Hypothesis: 
The hypotheses for this experiment is stated as following: 
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H0=Frequent use of DragonBox on tablet will improve results and motivation in math classes for 
junior high students. 
H1=Frequent use of DragonBox on tablet will not improve results and motivation in math classes 
for junior high students. 
 
Experimental Design: 
The experiment can be described by its variables and conditions. There are two independent 
variables, and one dependent variable: 
Independent variable 1 = Time spent playing DragonBox (high or low frequency) 
Independent variable 2 = “pre-use” and “post-use” tests 
Dependent variable = results outcome 
The groups of students are split from the total amount of hours they have played DragonBox. It has 
been split in such a way because some students have chosen not to use the iPads. The way the 
groups are split change. This is because the groups have to be the same size for the statistical 
significance tool to work. The students are hereby exposed to four different conditions. 
The experiment is conducted in a split plot scenario because someone who has used the program for 
10 hours, cannot possibly be in the group that has used them with low frequency.  The students are 
either in Low or High frequency, but cannot be in both. This creates a between-group position. 
Since the tests are created with a before and after result, the conditions force the participants to be 
in both groups. This effectively means that there is a within-group position for these students as 
well, creating a split plot scenario. 
 
Participants: 
The units of the analysis as named in the case study, or participants as it can be called in 
Experimental research – are the students and to some degree the teacher. 
The students: The 27 students using the classroom, were now in the 9th grade by Norwegian school 
standards, still corresponding to junior high. This means they were around 13-15 years of age at the 
time the case study was conducted. The students were the same as those seen in the case study. The 
same 11/16 split of genders was still present as well. This time perhaps a bit more proficient in iPad 
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use, a bit smarter (or at least older) and quite a bit friendlier. 
The teacher: The teacher was presented in the case study section and not much has changed. He 
was experiencing some health problems this semester, which might have had some impact on the 
study. This however is difficult to take in to consideration. 
The normal classroom situation: By this time, some teachers had discussed this class as they had 
some issues with the students. It was made clear by several teachers that this class featured some of 
the noisiest, unwilling students at the whole school. Labelled as here-say it was a bit difficult to 
grasp just this, but their teacher verified the rumours when asked about his. He however explained 
that in his classes he did not experience the trouble most other teachers did – and neither the 
researcher.  This information is only mentioned, as it might have some impact on the study. This 
impact cannot be proven directly, but if the study was to be replicated it could be a factor. It could 
have impacted the students either way, as the motivation created from the variation of teaching 
could be much more powerful to these students. It is a variable that is hard to define the impact of. 
A last bit of change is the installation of projectors in the classroom. 
The new classroom situation: Unlike last semester, the students this time around were only 
guaranteed use during math classes. The use was limited by their mathematical insights and a wish 
for the students to progress normally in the game – resulting in the same students using the same 
iPads two classes in a row. This way they would be able to continue on their previous save. There 
was expressed a wish for Wi-Fi on these tablets, but during the few months it had been since the last 
case study, the school had found it necessary to create some new policies. These effectively 
restricted student access on devices such as cell phones, laptops and tablets. The equipment owned 
by the school was approved however, but tablets were seen as a risk. The IT administrator said that 
it was too easy to find the password for the Wi-Fi on these devices. 
 
Data analysis plan: 
The qualitative data sources were observations and interviews. Content analysis was used to analyse 
the interview data. Quantitative Data-gathering was done in the shape of mathematical tests where 





The observation was not a primary goal for the experiment, but curiosity was largely a determiner 
when deciding this method would be used. Insight to use and enjoyment of the application is the 
primary argument for the validity of this method. The observations were in this case done in a more 
participatory approach. From this it was hoped to find out what they were doing and why. Insight to 
how they felt about this game, and how they played it was wanted. What was not planned however, 
was that the teacher was not present. It later turned out that this is how the teacher was actually 
teaching the students with the iPads. It was in this case a direct observation, with structured 
segments focusing on the use of the iPad, and the general motivation of the students.  There were no 
tools or measurement involve in this observation, giving it the casual trait. 
The framework for what was observed was inspired by the classroom ecology presented in the case 
study chapter and use the schematic diagram (Figure 3) as a foundation. 
 
Interview 
45 minutes was again given to interview the students. From the case study responses, this was 
adequate. Three students were together in a group. Four groups were able to answer the questions, 
making it 12 out of 27 students at an estimate of about 12 minutes each (with some overtime and 
delay).  The same routine was followed when interviewing a second class, wanting to gather insight 
from students at the same level which have not experienced the tablets. 
As was the case in the case study, these group conversations might have led to some bias in their 
answers. This was however expected and attempted avoided by rephrasing the questions slightly, 
asking about further insights to the same question, and asking different students to answer first. 
The interview followed a set amount of questions, but was open to deviate when new and 
interesting topics were brought up. This did happen quite often, though most often what they 
answered were questions planned later in the schedule. 
Further, they followed quite closely the aspects suggested in Lazar et al(Lazar, Fen & Hochheiser, 
2010) which says the following; “HCI researchers use interviews and focus groups to help build an 
understanding of the needs, practices, concerns , preferences and attitudes of the people who might 
interact with a current or future computer system.” (Lazar, Fen & Hochheiser, 2010). Attitudes, 
preferences, and concerns were in high interest for the motivational aspect. Practices and needs 
come in close second. The interviews were voice recorded, and transcribed for the main class, but 




The interviews from the main class is analysed through content analysis. The interviews have been 
transcribed and placed in to categories which the supervisor has assisted with. The categories will 
be presented to increase the validity. The reliability of the data will be looked at with the use of an 
agreement matrix / Kohen’s kappa. 
 
The tests: 
The point of these tests were to see if one could improve the results from the students with the use 
of the iPad, and the game application centred around the algebraic aspect of maths.  
This aspect strictly measures the progress of learning for the students, with the minimum amount of 
bias. It was planned to compare this aspect with another class. It is to some degree compared, but 
the idea of bias from many sources advocate that the main test should be compared within the same 
class. This is because these students have the same amount of mathematics classes, same teacher, 
same classmates, and same opportunities. Their results can however still be interesting when 
comparing the two classes.  Both classes had curriculum unrelated to the algebra found in 
DragonBox at the time of the testing. 
The first results were from a national test before the experiment where the algebra related equations 
had been taken from the tests and their results had been noted down on a list for every student. The 
second test was created by the teachers of both classes and based on the same type of questions as 
the previous test, though with different numbers. The first test offered 17 possible points, and the 
second offered 11. A percentage amount was used to compare the total outcome of the tests. On the 
tests they were given boxes to check how much they had played DragonBox during the semester. 
The curriculum for the period of the experiment did not include algebra, but the students were 
required to hand in correction of the first test after it was taken. This was the only algebra they were 
exposed to in this period, not counting that which DragonBox was responsible for. Some 
improvement is expected from the correction of their tests in all the results (both classes). Only 18 
students volunteered in the control class to take the test, while 27 students took the test in the 
experiment class. The information was first treated in excel, and rows with participants, results and 
use-time was created. Means were compared and a statistical significance tool was used to check 
the data. 
Post exposure tests can be found in the appendix (Appendix # 4), but pre-exposure tests are not 
included due to these being a part of national tests. 
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Statistical significance tools: 
Looking at the Variables and Conditions earlier defined in this chapter, there are two independent 
variables. These independent variables create four possible conditions. According to Lazar et al 
(Lazar, Fen & Hochheiser, 2010)), the needed tool for a significance analysis is therefore a Split-




The application in the centre of the experiment is named DragonBox+. For simplicity, it will be 
referred to as DragonBox. The application is to a certain degree classified as a game. This is 
because of the many aspects of gamification found in the application. The purpose of this 
application is to teach people algebra. The application was released on the 8th of May, 201210 by the 
company WeWantToKnow. Since launch, they have received positive feedback from many sources. 
One of these sources is the forum on their web page. Here we can find quotes such as: “From our 
studies at “Nittedal Videregående skole” we have seen that game based learning has a huge 
potential with endless possibilities for creativity, problem solving and collaboration. DragonBox 
has been tested in our school with very positive results [translated]”. 11Most of the feedback on the 
page evolve around younger kids around the age of 8, learning complex algebra. Very recently, the 
company behind this application released a new version of this game, and they now offer two 
variants. DragonBox algebra 5+ and DragonBox Algebra 12+ despite the tested version currently 
being the only available app at the time of writing (10.06.13). 
One might question how this game will fit students at the age of 13-15, which is the case of the 
experimental research conducted in this thesis. The first quote listed from “Nittedal” includes 
students a few years older than this. Another quote states that this application contains concepts the 
reviewer found hard, at a time period of 14-19 years of age. This is not in any way evidence that 
this application is the best suited for the project, nor that it will be successful, but it does leave 
curiosity and a firm belief that this application might just have what it takes. 
                                  
 
10 http://dragonboxapp.com/changelog.html  (Last consulted 11.09.12) 




The quotes and testimonials from their web pages is however not the only source of information. 
This application has received remarkable reviews and lot of news-coverage from Norwegian papers. 
Reviews from before the name-change show: 
The iTunes store12 has the application for sale, with a 5/5 star ranking, and 390 ratings. 
The Google store 13 display this application with 5/5 stars, and 195 ratings. 
 
Media coverage 
The game has been featured in several Norwegian newspapers and online sources which offers 





These URLs were checked on the 2nd of May 2013. 
In a newspaper article published may 5th 14the prices won by this application are displayed. The 
newspaper has some errors, but this list should be the correct version: 
- Best of show and Best serious game for home learning – International Serious Play Awards 
2012 at The International serious play conference 
- Children’s application of the year 2012 – from Gulltasten [translated] 
- Application of the year 2012 – from Gulltasten [translated] 
- Best serious game for education – Bilbao Fun and serious game festival 2012 
- Best Game Mobile Category –Serious Games Showcase & Challenge 2012 from the 
Interservice / Industry Training, Simulation and Education Conference (I/ITSEC). 
                                  
 
12 https://itunes.apple.com/us/app/dragonbox+-algebra/id522069155?mt=8 (Last consulted 02.05.2013) 
13 https://play.google.com/store/apps/details?id=com.wewanttoknow.DragonBoxPlus (Last consulted 02.05.2013) 
14 http://www.aftenposten.no/kultur/Leker-seg-gjennom-mattepensum-7193134.html (Last consulted 02.05.2013) 
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- One of the winners from 2013 ON for Learning Award by Common Sense Media. 
- Best serious game – International Mobile Game Awards 2013 
- Best Nordic Innovation Award 2013 – Nordic Game Conference 
 
How does the application work? 
To explain best how this application works, a series of screenshots from the game can illustrate. 
The first (Figure 10) demonstrates how you win this game. Sometimes there is a box like the one 
illustrated and sometimes it is displayed as X. 
A tutorial takes you through the steps slowly with how you use positive or negative versions of the 
boxes, multiplications, division and additions. 
In Figure 9, a positive box is placed on a negative so they even each other out. 
The mathematical comparison for this would be that 5 and -5 equal each other. 
This is just the beginning however, and the equations become more advanced quickly. 
Figure 10. This figure shows the way to win in DragonBox. 
Figure 11. This figure illustrates an interaction which will remove two boxes. 
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In Figure 10 you have multiplication and division. Two similar icons above and below the line of 
division means that can cancel each other. 
The equations become highly advanced in the end, and pictures are replaced with numbers and 
letters to more closely resemble that of normal algebra. The last level when not counting the bonus 
levels, looks like Figure 13 when you start, and at the end it will look like picture Figure 14 
 
Figure 12. This figure illustrates a more complex level and an interaction between identical icons 
Figure 14. This figure shows the start of the last level (not bonus levels) 
Figure 13. This figure shows how Figure 13 is when finished.. 
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Relation to algebra: 
The theoretical framework behind the game is closely related to real algebra. It teaches you the 
order you have to “move the boxes”, adding “boxes” to all sections of the equation, and all the 
fundamental aspects of algebra. It goes through additions, multiplications, divisions and everything 
in between for equations in algebra, where the main point is teaching the students the order of 
which they are done in a repetitive manner. 
 
Motivational aspects: 
For every level there are the same goals. These are seen in Figure 13. There are the minimum 
amount of moves you can do to handle the equation, and the right number of cards on either side – 
meaning you have removed all the parts of the equation you can move. The first goal has to be 
achieved in order to pass the level. In Figure 15 there is a small creature. This creature evolves with 
your progress. When you have completed all the equations for the different levels, this monster will 
have evolved fully to display a menacing creature. The purpose of getting all these stars is to unlock 
the hidden levels at the end, but they are very visible throughout the whole game. From what the 
researcher has seen, there are no achievements for the game that can be unlocked for the progress, 
but there are ways to share your progress through Facebook. In addition, the player selects an avatar 
to play through the application with. Some of these are shown in Figure 16. You cannot customize 
the avatar, but there are a few available. Two additional images showing interaction with 
DragonBox and the teachers iPad are found in the Appendix (Appendix #5 and Appendix#6). 




Figure 16. This figure displays some of the avatars. 
 
 
5.5 The data collected during the experimental research: 
The data from the different research methods are presented in this section. This includes 
observational notes, interview data and math tests. There are categories after each point, which is 
created to illustrate how the answer relates to a bigger picture. 
 
Observations 
From the observation held in the classroom, the following important notes are presented: 
• An impression of wide variety was had when first observing the application. The students 
were at very different stages in the application. (Aspects noted of interest relate to quality of 
game) 
• In the observations, the starting levels looked little complex and it slowly increased this 
difficulty. The first levels generally took the students a few seconds to complete. (Aspects 
noted of interest relate to difficulty of game) 
• Some students find it difficult, but these have progressed far beyond the first levels. They 
look at the icons and move them around, but do not grasp the order in which to do this. 
(Aspects noted of interest relate to difficulty of game).  
• Seeking out other students for a helping hand was a common occurrence after most students 
have progressed beyond the first levels. (Aspects noted of interest relate to social 
collaboration). 
• It is often observed cases where students receive help, but the help given is a flicker of the 
hand to solve the equation. The students who help them offer little to no explanation. 
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(Aspects noted of interest relate to social collaboration, or perhaps lack of) 
• Getting stuck while trying to solve an equation was frequent. Some students are hesitant to 
ask others for help and would rather try the equation over and over.  A student was observed 
trying five times without asking anyone. (Aspects noted of interest relate to difficulty of 
game) 
• Most students sit at their own desks, but some sit in groups of two. All students sit close to 
someone else as a standard layout of the classroom, but those who sit in groups are sharing 
desks. (Aspects noted of interest relate to social collaboration / role of technology). 
• Out of a current class of 16 people, 4 share iPads. 
• The teamwork is only conducted one way. it is done in a manner where they solve one 
puzzle each. (Aspects noted of interest relate to social collaboration). 
• Those who own the game show a greater interest in “stars”, than those who borrow the 
device. (Aspects noted of interest relate to gamification elements). 
• The class was surprisingly calm and quiet, considering previous experiences. There are only 
2-3 people which make noise, while the rest are quiet and focused. (Aspects noted of interest 
relate to tablet effect on class) 
• As some people finished playing through the application the students stopped using the 
application and focused on talking with other students. There was little interest in playing 
again for those asked. (Aspects noted of interest relate to motivation). 
• This is not the case for all students. Later observed, one student explains when asked that he 
would rather sit and play through the game again, rather than have normal maths. (Aspects 
noted of interest relate to motivation) 
• Throughout the entire observation the students were never caught using other applications. 
(Aspects noted of interest relate to tablet effect on class / motivation). 
• It is less rewarding to share the iPad based on expressions and attitude. The students who 
shared were less immersed in the application and spent half their time glancing over at other 
students. (Aspects noted of interest relate to motivation) 
• The students who were making a disturbance were either stuck in the middle of a puzzle or 






The interview with the class which was experimented on, will be analysed through content analysis. 
The second interview with the control class has only been summarized due to issues with consent 
forms and ages that prevented recording of the interviews. 
Interview with control class:  
Data from the interview with the control class show: 
 When asked about their impression of the math subject, the replies ranged from very 
negative to very positive. One student found the math topic very frustrating while most other 
students were either neutral or positive. (Aspects noted of interest relate to impression of 
maths subject). 
 When asked about the devices the students own, they explained that all had smartphones 
which they brought to school. None of these were mentioned used during class. Tablets are 
owned by half the students asked. (Aspects noted of interest relate to product ecology). 
 When asked if the students had tried games connected to education, most students had not 
thought about educational games. They asked for clarification as to what can be described as 
an educational game. From this it was learned that half of the students had played one at one 
time or another, but did not specify platform. (Aspects noted of interest relate to interested in 
educational games). 
 When asked if they knew about DB (DragonBox), nearly all students said yes and were 
familiar with the project in the other class. However, only three of the students had looked in 
to the application. (Aspects noted of interest relate to lack of interest). 
 When asked if they had played DB, most students explained that they did not have time or 
interest. “Don’t know” was a popular answer.  The students who had tried were not 
impressed by it. (Aspects noted of interest relate to lack of interest / difficult to understand 
potential). 
 When asked about ideas for better maths classes, the students had few suggestions on what 
could change for the students to better enjoy them. The only two variations in addition to 
“no” were “variation” and “too much theory”. DragonBox was mentioned as something they 
could be interested in to get a more varied class. (Aspects noted of interest relate to 
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motivation to play / Impression of maths). 
 When asked about their feelings towards group work, some students shrug and others 
explain that there is some. Three students explain that there is a lot of group work. (It was 
attempted to gain insight to social collaboration). 
Interview with main class:  
The students from the iPad enhanced class had the following to tell during the interview: 
 When asked about their experience with the maths subject, the students explain they are 
fond of their teacher. Their responses go from challenging, hard, difficult - to good, 
“learning a lot” and fun. One student says that the subject is incredibly hard when she does 
not understand the math, but incredibly easy (and fun, later explained) when she does. 
Algebra is several times mentioned as difficult. (Aspects noted of interest relate to student 
relations to maths and algebra). 
 When asked if the students had played DB, all but one of the interviewed students had 
played.  
 When asked where they had played DB, the students mostly answered at school. Some 
students had played at home or other places. Three student said they had played through the 
whole application on their cell phones. One explains that he plays DB as a normal game 
when he’s home. (Aspects noted of interest relate to situation / interest). 
 When asked how much time they have spent on DB, the students give wide answers often 
ranging several hours between the lowest possible playtime and the highest possible 
playtime. (Aspects noted of interest relate to accuracy of data). 
 When asked about the difficulty of DB, the students generally agree that the start of DB is 
easy and that the progress becomes challenging. One student explains that when the icons 
switch to letters, the game becomes a lot harder. (Aspects noted of interest relate to 
difficulty of application / Harder when it is related to real mathematics). 
 When asked if playing with maths is better, the students generally agree this is the case. One 
student says it is fun and that he feels it is beneficial to his learning. He further explains that 
he “learns by doing” (translated) and that he likes learning in a fun way. Fun with variation 
was also a reply. (Aspects noted of interest relate to motivation). 
 When asked if the application is cool, the students agree that it is. Some say “more fun than 
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maths”. Two students said they had more motivation to play DB than they did for the maths 
class. (Aspects noted of interest relate to motivation). 
 When asked about playing with other students, the students explain that the class is mostly 
split up when they play. That way the students who play will sit together and the students 
who do not are not disturbed. The students like it this way, as they can ask fellow students 
when they have trouble progressing. (Aspects noted of interest relate to tablet effect on class 
/ social collaboration). 
 When asked if they needed help while playing, the students admitted that at one point or 
another they had struggled, but only some had asked for help. Those who did not had kept 
trying till they made it. (Aspects noted of interest relate to difficulty of app / social 
collaboration). 
 When asked if they think it helps to be good at maths when playing DB, the students mostly 
agree that it can help to be good at math. Some explain that they managed to help other 
students who were better at math and that they therefor believe it does not have much to say. 
One student says that he thinks those who are good with algebra will have an easier time 
with the application. They are very vague and unsure while answering this question. 
(Aspects noted of interest relate to motivation / relation to maths). 
 When asked if the game is better played alone or together with someone, students say alone. 
They do however clarify that they like to play together with their fellow students – just on 
their own iPad. One student explained how he had competed against a friend with the levels 
in the game. (Aspects noted of interest relate to motivation / Role of technology). 
 When asked how big the groups should be, the students range from two to five students. 
They do however explain that they have been as many as 15 and that this worked alright. 
(Aspects noted of interest relate to limits to social collaboration). 
 When asked about how many times they have played through DB, student answers range 
from none to three times. One student proudly explained that he had played through the 
application three times and the other students said “wow”. He further explained how he had 
gathered all the stars and completed all the bonus levels. (Aspects noted of interest relate to 
motivation / Interest in game). 
 When asked about the stars in the game, the students explain they mostly attempted to get 
all stars until the difficulty was so high that they would be happy with any number. Some 
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students explain that they kept trying till they had them all. (Aspects noted of interest relate 
to gamification elements). 
 When asked if they were interested in sharing their results from DB, none of the students 
were particularly interested, but some explain they would recommend the application to 
others. (Aspects noted of interest relate to Cool factor). 
 When asked about the role of the teacher as the class played DB, the students explained that 
he remained in class with the students who had trouble with homework. One student 
explained that he once offered special education for the next grade to those interested. One 
student said he does not do much. The students further explain that the teacher sometimes 
comes in to watch them and make sure they are doing what they are supposed to. Some 
students explain that there is a lot of noise with the large groups and no teacher present. In 
addition, they say that cell phones are often used to kill time through Facebook and similar 
sites during this time. (Aspects noted of interest relate to role of teacher / effect of iPads / 
issues with monitoring). 
 When asked if they think they learn something from DB, the students are mostly hesitant to 
answer. Some students say yes immediately while some see it as a fun learning strategy. 
They do however agree that they would prefer to have the game and its relationship to 
algebra thoroughly explained, as it was not easy to comprehend. (Aspects noted of interest 





Math test:  
This section will provide all the data gathered from the math tests, which will be looked at in 
greater detail under “summary and analysis”.  
 
Class with-
out iPad PRE POST 
 
Class with iPad PRE POST DB TIME 
Student 1 64,71% 100,00% 
 
Student 1 64,71% 100,00% 3 
Student 2 17,65% 18,18% 
 
Student 2 52,94% 54,55% 1 
Student 3 47,06% 63,64% 
 
Student 3 58,82% 100,00% 5 
Student 4 47,06% 63,64% 
 
Student 4 41,18% 63,64% 2 
Student 5 23,53% 27,27% 
 
Student 5 70,59% 100,00% 10 
Student 6 41,18% 72,73% 
 
Student 6 41,18% 81,82% 2 
Student 7 29,41% 63,64% 
 
Student 7 58,82% 54,55% 2 
Student 8 76,47% 54,55% 
 
Student 8 52,94% 63,64% 5 
Student 9 52,94% 45,45% 
 
Student 9 23,53% 54,55% 5 
Student 10 23,53% 27,27% 
 
Student 10 35,29% 90,91% 5 
Student 11 76,47% 54,55% 
 
Student 11 17,65% 54,55% 3 
Student 12 47,06% 54,55% 
 
Student 12 14,71% 18,18% 0 
Student 13 47,06% 36,36% 
 
Student 13 23,53% 54,55% 2 
Student 14 35,29% 63,64% 
 
Student 14 64,71% 63,64% 2 
Student 15 32,35% 45,45% 
 
Student 15 70,59% 100,00% 1 
Student 16 94,12% 72,73% 
 
Student 16 58,82% 54,55% 10 
Student 17 58,82% 45,45% 
 
Student 17 100,00% 100,00% 2 
Student 18 70,59% 72,73% 
 
Student 18 76,47% 100,00% 1 
    
Student 19 35,29% 36,36% 2 
    
Student 20 23,53% 54,55% 1 
    
Student 21 17,65% 27,27% 0 
    
Student 22 52,94% 72,73% 3 
    
Student 23 47,06% 54,55% 0 
    
Student 24 29,41% 90,91% 3 
    
Student 25 58,82% 63,64% 1 
    
Student 26 100,00% 81,82% 1 
    
Student 27 23,53% 45,45% 3 









Summary and analysis: 
For the iPad enhanced class interviews, the content was analysed according to meaningful 
categories, which were defined from the interviews and the related literature. The interview with the 
control class was simply summarised, as were the observations from the study.   
 
Summary of observations: 
A summary of the observations show that the difficulty of DragonBox progressed well. Students 
were seen enjoying the early levels and struggling at the end of class. The difficulty forced students 
to seek help from fellow students. Most students did this, but some chose not to. The students who 
did not seek help were seen attempting the levels over and over on their own. The social 
collaboration aspect was seen between some students who used the same iPad. These were less 
content and noisier than the other students. The class as a whole were observed to be quieter than 
last semester. The students who brought their own devices to class were more interested in the 
gamification aspects of the game such as stars. Lastly, there were no other application seen used 
during the observations showing that the game managed to keep their interest. Some students trailed 
off at the end of the class, but they were being loudly social instead of playing other applications. 




Summary of interview with control class  
The interview with the control class is not mainly in focus, but can be seen as a way to increase 
understanding around a phenomenon based on fellow students. There is a lot of bias when having 
different classes, different students and different teachers. This is the reason the information cannot 
be directly compared to the primary class. This interview differs from the other due to the strict 
structure. There is no deviation from the questions, and no additional questions. Because of this, the 
results from the interview will be presented in graphics and by qualitative data – representing 
similarities to a questionnaire. Figure 17 shows the student’s relation to the math subject. Here we 
see that half of the students are happy with the subject. What we also see, is that 25% of the 




















Student relation to 
subject
Good Neutral Bad
Figure 17. This figure shows student relationship to math 
subject. 
Figure 19. This figure shows which platforms the students 
owned. 
Figure 18. This figure shows how many students 
have tested educational games. 
Figure 20. This figure shows that one in four 
students in control group have tried DragonBox. 
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The students were asked about which platforms they used and owned. 100% of the students asked, 
had a cell phone. Half of them had a tablet available. This is illustrated in Figure 18. In Figure 19, 
the students were asked if they had played some type of educational game before, on their own. 
42% of the students asked had actually done this. 
It was suspected before the comparison between the classes, that some of the students would be 
inspired to try DragonBox, as they knew they were going to be compared with the other class. 10 
out of 11 students had heard about the program from either the teacher or the fellow students. This 
is illustrated in Figure 20. 
 
The name of the game spreading to the students is understandable. From this knowledge it was 


























No suggestion More variation Less theory
Ideas for better classes
Figure 23. This figure shows most students in control group 
knows of DragonBox. 
Figure 21. This figure shows a lack of motivation for trying DragonBox. 
Figure 22. This figure shows that most students 
want the math classes to change. 
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cell phones. According to iTunes15, this program can run on cell phones as well. According to the 
DragonBox webpage16, it will run on almost anything (except windows phone 8). This means nearly 
all students should be able to play this application, yet from Figure 21 we see that only 25% have. 
Only three students have tried the game, out of twelve. The logical next question was to find out 
why the students had not played it, and what the students who had tried it thought about 
DragonBox. There were three students who had tried the application, and from Figure 20 we see 
that 11 of 12 students lacked either time or interest to play DragonBox. Two of the students who 
claimed to have played the application is listed here as well. One student (33% of those who tried it) 
claimed that he did not like it. The last question they were asked was how their math class could 
possibly be improved. There were no suggestions to the students made about how it could be, but 
their answers were grouped as shown in Figure 21. Variation is the most popular suggestion, and 
less theory is tied with the students who did not have any ideas on how it could be better – or which 
found the classes good. What we see is that 10 out of 12 students would like a change in their math 
classes, and 7 out of 12 would like more variation in their learning. 
 
Content analysis of interview with DragonBox enhanced class:  
Creating the categories and a coding scheme for the content analysis: 
Together with the supervisor of this thesis, parts of an interview was investigated and a coding 
scheme was developed. Two separate coding schemes were created, to increase the reliability of the 
categories. From the categories, new emerged with wider terms. These terms have foundations in 
the literature. The titles in parenthesis, are the original names used by either the researcher or 
supervisor. These have then been merged to create the wider terms. 
 
Time (time used / time) – This category refers to the time the students had spent on the application.  
Situation (Group work/ location / Where and when) –This category is created for the purpose of 
understanding where, when and how the tablet and application is used.  
                                  
 
15 https://itunes.apple.com/us/app/dragonbox+-algebra/id522069155?mt=8 (Last consulted 22.05.2013) 
16 http://support.dragonboxapp.com/knowledgebase/articles/84486-system-requirements (Last consulted 22.05.2013) 
98 
 
Teacher (teaching / teacher /pedagogics) – Information about the teacher and how he teaches 
Motivation DragonBox (enjoyment of / feelings related to use) –Motivational aspects. This includes 
what the students get out of the use in terms of enjoyment and learning. 
Difficulty (Difficult / Feelings towards) – This category describes the difficulty of the application.  
Platform (platform / technology /device) – This term now includes all products mentioned by 
students.  
Experience of math off tablet (Math class / the students without tablet). This category includes all 
interesting mentions from the students related to the math class experience. It can be seen as a 
“motivation” category but for the maths subject. 
 
Findings: 
The terms quoted in the following table has been translated to English. 
Category Finds 
Time - The aspect of time varied largely between the students, as such does the 
notion of accuracy. Most students were able to pinpoint the time spent with 
about one hour of leeway between the alternatives. Some were however 
surprisingly accurate and stated; “2 hours” or “3 hours”. The answers ranged 
from 45 minutes to 5 hours. The researcher used the highest number from 
each reply to test against the average seen from what the students had 
answered on the tests. The result can be seen in Figure 26 and shows us that 
the numbers are very similar. This suggest many students might prefer 
reporting more than less of their actual use. 
Situation - Seven students explained to have used the application at home, one had used 
it on a plane, and nine explained they had used it during the classes. Figure 
24 displays the typical places of use and popularity of such. 
- Other replies show that iPads have been used at home. Since the students 
were not allowed to bring the iPads home, this must mean that the students 
themselves often bought the application for private use. Some students 




Teacher - There was little feedback on the teacher. Students were mostly happy with 
their teacher. They say things like “explains easily” and “very good teacher” 
when describing him. 
- The students explain that he divides the classes in two – where he remains to 
teach those who do not play DragonBox. The group which remains are most 
often students that have a hard time with their maths. Sometimes he 
introduces new mathematics from the next semester for the students who are 
wanting to learn something new. 
- The students explain that the teacher checks in on the ones who use iPad. 
Another student says that if they had two teachers, it would have been a lot 
better. The reasoning for this is “less noise“. 
- A last note about the teacher is that he is “not good” with DragonBox. 
Motivation - There is an abundance of positive feedback when it comes to DragonBox. 
The students who have tried it often explain that is a very welcomed change. 
Some say it is better than normal maths. “Fun” and “better” are returning 
adjectives describing the student experience. 
- Most of the time, students refer to the use of DragonBox as “playing”. 
- There are some words that are only used when discussing games. The 
students used one of these words often when talking about the completion of 
DragonBox. The word they used was: “runnet” which means they have 
played it all the way through. Some however referred to the interaction 
between them and game as “used“, which is more in line of what one would 
expect from a typical learning application. One student used the expression 
“was allowed to use it“, giving the impression it was a perk (which it was). 
- “Variation” and “fun way to learn”, are two descriptions that have come up. 




- One student explained with great pride that she was able to help a student 
with the application which was a lot better than her at maths. When other 
students were asked about this, they said that being good at maths was 
beneficial to the use of the application, but not needed.  
- The topic of helping others came up quite often and most students explained 
that they at some point needed help. The students further explained that they 
preferred to have an iPad for themselves, but that they wanted to sit together 
with their fellow students, because it was “nice to ponder together” and to 
“compare”.  
- Some students explained that they would play a game of DragonBox where 
they started on the same levels and the goal was to finish first with all three 
stars. 
- The stars motivated most students at the first levels, but as the equations 
grew more difficult they lost interest. 
- The motivation also covers issues that are demotivating. Such issues are the 
difficulties of comparing what one learns using DB to the field of 
mathematics. A very few students explain that they learn more from the 
application than from mathematics, but by far the most of them explain 
difficulties with understanding if they have become better at the math or if 
they have not. In addition they are worried because they do not understand 
how the game translates in to learning. 
- There was not a single negative review of the application. 
Difficulty - The difficulty of the application was in many cases described as “easy”, 
“very easy” – even “very very easy”. After the start however, terms such as 
“harder and harder” and “more difficult” were used by most students. 
- It became clear that the beginning of the application was easy. Most students 
also agreed that it took a turn for the more difficult after a few levels when 
new elements were introduced. The responses can be seen in Figure 25. 
- Some students asked for help and others explain that they kept trying till they 
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made it. One student explained that it is a very well made program due to the 
progress in difficulty and challenge. 
- There is a very general agreement between the students about the difficulty. 
Platform - Cell phones and iPads were frequently mentioned. The iPod had one 
mention. The word tablet was not mentioned once. Figure 27 shows the 
frequency of mentions. 
- Laptops and computers were not mentioned at all, though knowing the 
application is available for such systems. iPads and cell phones were 
mentioned equally often and the students use these devices frequently.  
- The cell phones are mentioned used when iPads are not available. These 
devices cover much of the same purposes, but the students use both. 
Experience 
of math off 
tablet 
- The students had a positive impression of their maths classes. In contrast to 
the description regarding DragonBox, the responses were not as positive. 
The students used expressions such as “pretty good“ and “alright“, as well as 
“fun“ and “good“. One student expressed his experience with the math as 
“very good“. The lessons are expressed to be good and to teach them a lot. 
Figure 28 illustrates the responses. 
- The difficulty of the math was an issue for many students, but they explain 
that when they understand the math, their enjoyment increases. 
- Some students explain that the noise level in class can be rather high, and 
another says that it is lower when they are in the group-rooms with 
DragonBox. 
- One student explains that she learns a lot more from the class because she 
sits next to someone that is very good at maths. She says that when she can 
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cell phone tablet other
Figure 24. The figure shows the time students 
claimed to have spent playing DB. 
Figure 26. The figure shows feedback on the 
difficulty of DragonBox. 
Figure 28. The figure shows student relationship with maths 
subject 
Figure 25. The figure shows the situations the 
students use tablets in. 
Figure 27. The figure shows that cell phones and tablets were 




Same process was used as seen in the case study. An agreement matrix (Figure 29) was created to 
show the agreements between the coders. The categories had this time been created with the help of 
the supervisor, and so when the coding was compared between her and the author, the Kappa was 
0,88.  This number is more than satisfactory. 
 
Mathematics tests: 
The results from the ANOVA is first looked at to find out if there is a statistical significance to the 
differences between the conditions. After this, the data is more closely examined and compared. 
Statistical significance tests 
The ANOVA tests, also known as the statistical significance tests were run on the different groups 
which were split in equal sizes. This meant that the high and low frequency groups had to be 
adjusted after the amount of participants which were in them.  They were sorted in two groups: “3-5 
hours of use vs. 0-1 hours of use”, which included 18 participants (9 in each). The next group was 
“5-10 hours of use vs. 1 hour of use” which included 12 participants (6 in each). 
Figure 29. This figure shows the calculated agreement matrix for this content analysis. 
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3-5 hours group against 0-1 hour group:  
The tests indicated that there was a significant difference between pre and post-tests with: 
(F (1 , 16) = 35.69, p < 0.001). This means that the students had clearly learned more after the first 
test. The interaction between DragonBox use and the pre & post-tests was also significant:  
(F (1 , 16) = 10.55, p < 0.05). This means that DragonBox had a significant difference on the 
results. Information from the SPSS test is 
available for closer investigation below. Figure 
30 show the means at the start and at the end of 
the experiment shown with the interaction of 
DragonBox. This shows us that the students 
who frequently used DragonBox were 
generally weaker than the other students, but 
that their final results (in average) were higher. 
Table 2 is a print from SPSS which display 








Figure 30. This figure shows the progress of high and 
low use for the 3-5 vs. 0-1 hour groups. 
Table 5. This table shows the data used to present the statistical significance for the 3-5 vs. 0-1 hour group. 
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5-10 hours group against 1 hour group: 
The tests indicated that there was a significant difference between “pre” and “post”-tests with: 
 (F (1 , 10) =11.16, p < 0.05). However, the interaction between DragonBox use and the pre & post-
tests was in this case not significant: (F (1 , 10) = 1.68, p > 0.05).  This means that the differences 
we see can have been a result of random errors or 
sampling. Information from the SPSS test is 
available for closer investigation below. Figure 31 
show the means at the start and at the end of the 
experiment shown with the interaction of 
DragonBox. Again this graph show us that the 
students who frequently used DragonBox were 
generally weaker than the other students, but that 
their final results (in average) were a little higher. 
Table 3 is an overview of the within subject effects 





Figure 31. This figure shows the progress of high and 
low use for the 10-5 vs. 1 hour groups. 
 
Table 6. This table shows the data used to present the statistical significance for the 10-5 vs.1 hour group 
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A closer look at the results 
A chart describing all results from the main class in the experiment is found below in Table 1. The 
brown line is the amount of hours they have spent with DragonBox. They noted this number down 
on their tests so they are directly tied up to each individual. “Test one” and “test two” on the left 
side refers to the first test and the second test. Test ONE is the test which occurred before they were 
introduced to DragonBox experiment and test two is the test which occurred.  
The cells in test ONE corresponds to the same cells in test TWO. This means that the first cell under 
Ten - test one, which shows 70,59%, is the same student who scored 100% in test TWO. 
The numbers in the tests are the percentages based on number of questions and points. This was 
done as the two tests varied in the number of questions and maximum points. 
 
  Ten Five Three Two One Zero 
Test ONE 70,59% 58,82% 52,94% 41,18% 52,94% 14,71% 
  58,82% 23,53% 29,41% 23,53% 70,59% 17,65% 
    52,94% 23,53% 64,71% 76,47% 47,06% 
    35,29% 64,71% 100,00% 23,53%   
      17,65% 35,29% 58,82%   
        41,18% 100,00%   
        58,82%     
Test TWO 100,00% 100,00% 72,73% 63,64% 54,55% 18,18% 
  54,55% 54,55% 90,91% 54,55% 100,00% 27,27% 
    63,64% 45,45% 63,64% 100,00% 54,55% 
    90,91% 100,00% 100,00% 54,55%   
      54,55% 36,36% 63,64%   
        81,82% 81,82%   
        54,55%     
SUM ONE = 48,69%           
SUM TWO= 68,01%           
Table 7.This table shows all results from the main class. 
Investigating the Excel table we see that nearly all results have a positive increase on the second 
test. We will not investigate the groups closer. 
Group one: 
Table 5 shows the table for this group. The intense green bar near the bottom is the sum of the 
improvement in each column. The green line at the very bottom, show the scores which are taken 
from the general average of test two, and subtracted the average from test one. This means that the 
group which has used this application from 3-5 hours, has nearly 35% higher average scores than 
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what they had previously. When investigating the group which has used DragonBox 0-1 hours, we 
see that one of these students have had a negative learning outcome. This in turn can affect the 
general outcome. Investigating the general results (Table 5) from comparing test one with test two, 
we can see that the results for the students with low use yield an average of only 10% increase.  We 
do however note that half the students in “one hour” group see an increase of around 24-30%, while 
the other half has negative or little improvement. The results from the high frequency group is much 





The second group consists of six students under both conditions (shown in table 6). Here the 10 
hour group and the 5 hour groups are represented, which should be the best representatives for the 
use as they are the students who have used the application most frequently. One of the students in 
the 10 hour group had a negative learning outcome and just like in group one there is a chance that 
this might affect the outcome. The 5-10 hour group had a over 23% increase in results. The group of 
students that have used DragonBox for one hour, had in comparison a close to 12% increase in 
results. This means the group with considerably more use, had 11% better results. The one bad 
result in the ten hour group is be the biggest reason for this not being higher. 
Table 8. This table shows the comparison of 




Figure 32 is a diagram created to illustrate the differences between the groups. If we split the groups 
crudely down the middle and have the frequent users on one side, being 3-5-10 hours, and the non-
frequent till no use at all on the right (0-1-2 hours), we get two uneven groups of students. The 
frequent group consisting of 11 students, and the non-frequent consisting of 17. The results listed is 
the average improvement for each group. 
The results from the first test is subtracted from the results of the second test. This show us how 
much better (or worse) results the students have achieved. What we see is that there is a 
considerable difference between the two groups. The students who have used DragonBox 












T H R E E - F I V E - T E N Z E R O - O N E - T W O
OVERALL IMPROVEMENT
Table 9. This table shows the comparison of 
improvement for the 10-5 vs. 1 hour group. 
Figure 32. This figure compares improvement between high and 
low use of DragonBox. 
109 
 
One might attempt to find out why. One reason could be the different starting points. For example, 
if some students had 100% to start with, they could not improve. Both group one hour and group 
two hours have 1 student each with 100% on the first test, but they are the only. Alternatively, they 
could be considerably higher from the start, and perhaps thereby improve less. The general average 
of all groups for the first and second test can be seen in Table 7.  
             
 Ten Five Three Two One Zero 
1 64,71% 42,65% 37,65% 52,10% 63,73% 26,47% 
2 77,27% 77,27% 72,73% 64,94% 75,76% 33,33% 
Table 10. This table shows mean scores for all groups. 
This shows us that the means are vastly different between the groups. The group with one hour of 
use is very close to that of ten on both tests. It is difficult to directly compare them due to sample 
size and inconsistent results. Group one has results nearly twice that of group three from the first 
test, but the second test is very close. We see here that group three has more room for improvement 
than group one. Group five is lower than two and one as well, but their results exceed both groups 
in the second test. 
These data are merely represented to get a greater understanding of the results, and to twist and turn 
as much as possible on the data for increased understanding. 
One can also find some numbers of interest in the 0 hour section. Granted, these are under the same 
issues that the 10 hours group, with a lack of representatives. The difference however is that group 
zero has comparable progress which corresponds with the rest of the data. They have in addition 
had the smallest benefits to learning from this period – despite clearly having the most to learn. One 
can perhaps imagine that students with very low results are those who do not pay too much 
attention. However, they did take the voluntary test for this experiment. 
The group with the far greatest improvements, is the three hours group. All of these students have 
around 20% improvement in their results, or better. Half of them are actually well above 30%. 








Comparing means with the control class 
The two groups might not be very comparable due to the bias previously mentioned, but some 
aspects can be looked at and compared. The first we investigate is how the general results from the 
two classes compare.  
Class without iPad PRE POST  Class with iPad PRE POST 
Stranger 1 23,53% 27,27%  Stranger 1 64,71% 100,00% 
Stranger 2 76,47% 54,55%  Stranger 2 52,94% 54,55% 
Stranger 3 47,06% 54,55%  Stranger 3 58,82% 100,00% 
Stranger 4 47,06% 36,36%  Stranger 4 41,18% 63,64% 
Stranger 5 35,29% 63,64%  Stranger 5 70,59% 100,00% 
Stranger 6 32,35% 45,45%  Stranger 6 41,18% 81,82% 
Stranger 7 94,12% 72,73%  Stranger 7 58,82% 54,55% 
Stranger 8 58,82% 45,45%  Stranger 8 52,94% 63,64% 
Stranger 9 70,59% 72,73%  Stranger 9 23,53% 54,55% 
Stranger 10 64,71% 100,00%  Stranger 10 35,29% 90,91% 
Stranger 11 17,65% 18,18%  Stranger 11 17,65% 54,55% 
Stranger 12 47,06% 63,64%  Stranger 12 14,71% 18,18% 
Stranger 13 47,06% 63,64%  Stranger 13 23,53% 54,55% 
Stranger 14 23,53% 27,27%  Stranger 14 64,71% 63,64% 
Stranger 15 41,18% 72,73%  Stranger 15 70,59% 100,00% 
Stranger 16 29,41% 63,64%  Stranger 16 58,82% 54,55% 
Stranger 17 76,47% 54,55%  Stranger 17 100,00% 100,00% 
Stranger 18 52,94% 45,45%  Stranger 18 76,47% 100,00% 
  SUM SUM  Stranger 19 35,29% 36,36% 
  49,18% 54,55%  Stranger 20 23,53% 54,55% 
    Stranger 21 17,65% 27,27% 
    Stranger 22 52,94% 72,73% 
  Class W/O Class With  Stranger 23 47,06% 54,55% 
SUM (mean) pre 49,18 % 48,69 %  Stranger 24 29,41% 90,91% 
SUM (mean) post 54,55 % 68,01 %  Stranger 25 58,82% 63,64% 
       Stranger 26 100,00% 81,82% 
    Stranger 27 23,53% 45,45% 
      SUM SUM 
      48,69% 68,01% 
Table 11. This table shows the two classes to find out how comparable they are before and after the experiment. 
What we see is that the two classes have remarkably similar results when it comes to their results 
before any use of DragonBox. The difference is less than one percent in the general average. The 
results after these tests are however quite different, with more than 13% of the results separating the 
two groups.  
Some further comparison can be done. Going through the numbers, the largest yet most compact 
even groups between the two classes, were the pre-results that ranged from 30-55%. This should 
give an idea as to the students with very similar starting points and how they have progressed. This 
group is separated by more than the initial difference between all the results, but it was the closest 
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results from the data. In addition, these groups cannot be divided by use of DragonBox. 
 30 to 55% 
 
      

























43,75% 55,68%   44,85% 64,77% 
          
Table 13. This table compares the two classes from their  
similar results on test one. 
 
 
What we see is that the class with iPads are still ranging quite a bit higher in the results after the use 
of iPads with around 9% difference, and the average of results pre-experiment are just over one 
percent. A statistical significance test on these numbers how that the interaction between classes and 
results give (F (1, 14) = 0,852, P > 0,05). In other words, the differences between the results for 
these classes cannot be seen as statistically significant. 
It was also found that these students could be split in one more comparable way. There are 18 
students from the control class and 27 in the main class. Luckily, there are 9 students in the groups 
with 0-1 hour worth of DragonBox use. We can therefor run the comparison test on the frequent 
users of DragonBox in one class and compare these to the control class. Running a statistical 
significance test on this data shows us that  (F (1 , 34)=7.845, P < 0,05).  This means that there is a 
significant difference between them, as seen in Table 10. 
 
5.6 Ethics 
The ethical issues experienced are with the control class. Their wish to avoid consent forms was 
problematic, as younger students under the age of 18 need parental signatures. Therefore, 
everything was completely anonymous and was not recorded. The consent form for the main class 
can be found in Appendix # 2 
Table 12. This table compares control class and 
students with two to ten hours of DragonBox use 
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5.7 Discussion of overall findings: 
There are findings from three different methods of investigation that will be discussed here. These 
are observations, interview and the math experiment. The research question explored here is: When 
offered parts of the student math curriculum through an application with elements of gamification, 
will it motivate them and improve learning outcomes? 
 
Motivation is one of the main aspects desired from implementing gamification. Data from the use 
of DragonBox showed that students had averaged 2.75 hours of use during the experiment. As the 
students were given 2x45 minutes to use this application, this shows that most students have gone 
beyond this and played either at home or brought their own iPads / cell phones to school. From the 
observations it was clear that the students were immersed in the application and none of the students 
were seen using any other applications during the time of investigation. In the interviews it was 
explained that they found the application “good” or better. The feedback from the interviews in 
regards to the application and enjoyment was in every way positive and there was not a single 
response that purely disliked the application. A field the observations could not cover was the value 
the students felt when playing the game. The value of the application was something most students 
struggled with understanding. They suggested that this is something they should be taught, and 
wanted more insights to how the application related to algebra so they would be more motivated to 
spend even more time on this.  A student explained that they might not see what they did as 
mathematics and that might be why it was so well received. One could speculate if explaining the 
use and purpose of the application would take some of the naivety away or if would motivate them 
to learn from the application.  
Further motivational aspects from this application are in some cases of the interview to be described 
as variation. Observations show immersion and personalized content by giving students their own 
artifacts to play and interact with. The immersion aligns well with the motivational goals of 
gamification. Interviews explained in several cases that variation and "more fun than regular math" 
were amongst the popular opinions. These replies along with the observation describes well how 
DragonBox has used elements of gamification successfully in their application to motivate these 
students. From the interviews it was made rather clear that students wanted to have their own iPads, 
but that they wanted to be in a social context with other students. The group rooms inspired 
comparison of results and small competitions, and created an environment where the students could 
seek aid from fellow students. Some students even tried competing against each other in this game. 
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Has solving an equation first ever been a goal for students at the age of around 14? There are some 
factors of social collaboration mixed in with the motivation as well. The observations claimed that 
seeking out others for a helping hand was common. Comments from the interview show that many 
of the students asked for or received help with the application. The observation show that the type 
of help received is often in a student taking the other students iPad and completing the equation for 
them, rather than explain it.  In addition to this, some explained in the interview that they were able 
to help students who were far better at maths than they were. Most students explained that they 
want to sit together with other students while playing.  
The difficulty of the application and its impact on the students are seen from both observations and 
interviews. The observations showed that DragonBox was little complex at the beginning, but that it 
slowly increased in difficulty. The interviews confirmed this and the analysis found many students 
to describe the game as “easy” or “very easy”. The interview also found that students felt the game 
progressed well with the difficulty, and some students explained it became difficult. It is unsure to 
which degree this motivated students, but judging from the focus on the stars at the beginning of the 
game till the focus seen as things progressed, most students were not particularly motivated by this. 
 
Lack of motivation is also seen in this research. The two classes agreed fairly closely on their 
enjoyment of maths. The students with the iPads during the previous semester had less negative 
replies about the topic and the words used were also closer to the neutral scale. 7/12 students in the 
iPad class and 6/12 students in the control class showed that they were not content with the maths 
classes. 
From the observations some students were seen as unmotivated. They gave up expressions of 
dismay and some carelessness, perhaps boredom. These students were those who had to share the 
iPads. Further lack of motivation was seen from the other class which had not been given the 
chance to play DragonBox game during class and had heard about the application, had little to no 
interest in trying DragonBox. From those who tried it most showed lack of interest and one student 
even disliked it. The difference was mainly in that the students of the other class would have to play 
at home during their free time. The price of the application could have something to do with the 
choice of this, as two students in the DragonBox test class explained the price was the reason they 
had not bought it. The price was never mentioned however in the class who had not used 
DragonBox in class. There is to be a limit as to what the students want to do in their spare time. 
From the DragonBox class, we see that very few of the students have played this application at 
home often, but some had. Nearly all students from this class explained that they played games on 
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their iPads and half of them said they had tried educational games. They do not desire playing an 
educational game like DragonBox at home. It might perhaps be that the application is not "game" 
enough to be considered a game for those who wish fun and entertainment. In which case, the 
motivation to play is that it is more fun than normal mathematics.  
 
The experiment shows use of DragonBox and higher improvement in results are statistically 
significant in some cases, but the data when compared all show that students with higher use of 
DragonBox have better results. One of the two groups checked had a statistical significant 
improvement. Both groups with frequent DragonBox use did however show a large average 
improvement compared to those who did not use the application. The first group, which had proven 
statistical significance, showed over 25% better improvement than its counterpart. The second 
group without the proven significance showed 11% better improvement than that of its counterpart. 
In addition, when compared to the control classes, the students who used DragonBox for two hours 
had a better result than the control group by 17% which was seen as statistically significant. From 
the experiment and the research methods used, we gather that there was evidence to support that the 
null hypothesis is true (H0=Frequent use of DragonBox on tablet will improve results and 
motivation in math classes for junior high students.) 
 
The experiences with math as a subject were seen a little differently by the two classes. If we start 
with the class who has used DragonBox, observations and interviews has shown a reduction in 
noise levels. The observations noticed that without a teacher, some students were in the habit of 
getting loud and impatient. The interviews also confirmed that this could happen. Mostly the 
students were very quiet and did their own thing. Let us have a closer look at what happened to the 
classroom situation after this technology was introduced, as it carries disruptive qualities and has 
completely changed the way their learning was done. 
The explanations from the students and from the teacher himself gives a hopefully accurate picture 
of their maths classes. The teacher himself explained that he would give those who were next in line 
an iPad and make sure that all students were given two maths classes during this period of time to 
use DragonBox. When observed, this looked to be the case as those who were picked were the 
students of the same area of desks - Typically student 6-9 if counted clockwise.  In addition to this, 
he allowed the students who themselves supplied devices to join these if they wanted to. This group 
of students then remained in the classroom without a teacher. The rest of the students went with him 
to receive the classical form of learning. This experience was corrected during the interview as the 
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students explained it normally was the other way around. It was explained during the interview, that 
this process was done in a manner like this: Students who felt comfortable with the homework and 
felt they did not need anything explained would be granted access to the iPads that math class. The 
students who had issues would however stay in the classroom with the teacher and he would go 
through the mathematics with them. This is something the students were happy with. However, this 
also means that there has to be one available room for the two groups of students, and most schools 
are not exactly known for their abundance of available rooms. In addition, there were several 
questions on how exactly they managed to behave on their own. They explained that it was mostly 
quiet when they were playing together, though some explained it could be noisy. 
One student explained that it was quite noisy some of the time. Experiences with the observations 
confirm that it could indeed be noisy, but for the most part they behaved quite well. In addition, 
some students explained during the interviews that some of them were using Facebook and such 
during this time, which was not made possible by the iPads they were lent, but most likely from 3g 
internet access.  
One aspect that is unexplored but incredibly interesting is the students who received the help from 
the teacher with more than half the class missing. It is likely that their lectures were more fruitful, 









6 Comparing data 
The use of the tablets has been very different between the case study and experiment. From the 
literature review (Peck, Cuban, Kirkpatrick. 2002), we saw that the tablet was mostly used as a 
supportive technology to automate or simplify certain processes. This supportive role was 
something we saw again in the case study. Note-taking and web browsing were most commonly 
mentioned in the literature review, but what we see from the case study is that the applications 
available in the apple store can also greatly contribute to classes and was one of the most used 
features in the class. From the experiment, we see a completely different use. In this scenario the 
iPad was not supportive, but rather the main focus of the class. The use took on a disruptive 
property as the students went from iPad enhanced chalk and talk classes to a class which was iPad 
driven. The findings from the case study mostly relied on the iPad improving availability of the 
curriculum, giving it to your fingertips and allowing the students to manipulate forms and shapes 
through 3D applications. This method can be seen as a way to advocate hands on learning, liberty 
and social collaboration, which was promoted by constructivism. The students can find their own 
way to learn topics through applications, or use the web to find applications for themselves. They 
could potentially dictate their own learning. Koile, Reider, and Rubin (Koile, Reider, & Rubin, 
2010) showed us that sharing of information is reported beneficial and in addition they speak of 
student led explanations. From the interview in the experiment, we see that student led explanations 
are preferred by the students who brought up the subject as they can teach the students from a point 
of view more comparable to theirs. 
 
Social collaboration: From Henderson and Yeow (Henderson & Yeow, 2012), we learned that the 
smaller devices were better suited for social collaboration. In both case study and experiment, there 
were a small number of devices available. The solution in the case study was to divide the students 
in to groups and provide one tablet per group, or to lend the device to the most interested students. 
This resulted in most use being social. Students would move between desks to show information 
and findings to other students. The use of iPads would often be directed by one or two students in 
the groups. This relates well to smaller devices better to facilitate social collaboration (Henderson & 
Yeow, 2012) due to the mobility we see. The students reported being happy with the device and 
happy with the use, but the downside was a use limited to certain scenarios and the classes which 
had to be facilitated for iPad use. In the case study, the device was successfully integrated and 
reported to improve group work and noise levels.  
In the experiment, the use of iPads was more structured, as students followed a queue and were 
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given two math classes each with the iPad. The social collaboration was however reported vastly 
different in the experiment. The students reported that they wanted to play together with their fellow 
students, however, not on the same device. The study by Barendregt and Bekker (Barendregt & 
Bekker, 2011) showed multiplayer to be something the students were interested in.  In the 
experiment we can see that this is the case as students want to play in a social environment and we 
see some students compete against each other with the progress and results from levels. There was a 
clear multiplayer feeling for the students when they played in class, as they sat together and worked. 
The application however, is not created with any multiplayer functionality. Another social 
collaboration aspect seen in the experiment was the amount of help students needed and offered. 
Some students were hesitant to ask, but most students gladly asked and helped. As DragonBox does 
not time the levels, the students were free to put the devices down and help when someone asked. 
We see that the social collaboration has been completely different in these cases, but in both 
scenarios they have been exclusively positively described by the students. 
 
Motivation: Some examples from the literature review show the general attitude from tablets in 
education. From Sommerich et al. (Sommerich et al, 2007), we learned that student enjoyment of 
iPad was incredibly high, and that it improved interactions with the teachers. Similar was seen in 
Koile et al. (Koile, Reider, & Rubin, 2010). From Henderson and Yeow (Henderson & Yeow, 2012), 
we saw that students felt engaged and empowered by their work on the tablets. From Stickel 
(Stickel, 2009), we see that 81% of the students felt the tablets improved their education. 
There are several aspects which can motivate students. The topic of variation was rarely brought up 
in the case study, but in the experiment it was mentioned frequently. The students wanted variation. 
The control class showed us that ten out of twelve students wanted some form of variation to their 
maths classes.  Nearly half of both classes were either neutral or negative towards the math class 
experience. The interview with the main class explained that DragonBox offered the students some 
variation and that this was fun.  The case study showed that 3D applications to learn the curriculum 
was often used to empower student learning. In addition, the possible removal of books, and 
possessing an updated curriculum was often a motivational factor for the tablet.  
Interest and coolness of the device is also a motivational factor (Culén & Gasparini, 2012). In the 
case study we learned that the interest of the iPad was high, as students found the device cool and 
that there were major issues supplying all the interested students with tablets. The result from the 
experiment show a positive attitude for all students that used DragonBox in the class, but in 
contradiction we see from the students who did not use DragonBox in class a complete lack of 
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interest, but explain that they would be interested if offered in class. Students used an average of 2.9 
hours on the application. It took the author of this thesis 44 minutes to play through all levels and 
bonus levels. From the feedback of difficulty, it is likely that many students have played through the 
levels more than once. It is unknown why this is, but an article by Lomas, Patel, Forlizzi and 
Koedinger (Lomas, Patel, Forlizzi & Koedinger, 2013) had some interesting finds which could 
explain some of this, as they found that: “…the easier the game, the longer people played”. An 
alternative explanation is that the students would rather play the game over and over instead of 
going back to regular maths. Other motivational aspects seen were related to equality, games, 
immersion, and situation. Equality was seen when a student could help a better student when 
playing DragonBox. From the artifacts we found that the top two shared educational applications 
were Heart and King of Maths. The other top shared applications were either games or social. From 
this we can gain the knowledge that educational games and applications which promote the 
curriculum in varied ways are seen as interesting to the students. Immersion as a last point is 
something that is observed in both case study and experiment. It was seen as stronger in the 
experiment however, as the students did not change the application during class. 
 
Ease of use: The ease of use is promoted in Henderson and Yeow (Henderson & Yeow, 2012), but 
explained as not all that it seems to be by Culén et al. (Culén, Engen, Gasparini & Herstad, 
2011). In the case study we found from several sources that the iPad was an easy device to 
grasp the basics of. No students were observed asking for help with the device itself, but the 
teacher reported that the students with a careful approach had an easier time than the students 
who claimed to know it all. In addition, the teacher explained that he was able to show the 
students that he knew many things about the device which they did not.  All the students in the 
experiment managed to easily navigate DragonBox, but they explain that the teacher was not 
good at it. What we see are signals in favour of both research examples, as the basics are easy 
but that some use require more insight.  
 
Role of gamification: In the literature review, we saw that games were often used more than web 
browsers by younger students (Henderson & Yeow, 2012). We saw that the maths games were used 
to teach students the math through repetition, and that it was no different than solving the actual 
equations (Oleson, Surprenant, Carbone & Blair, 2011). We have seen several positive outcomes 
from studies, and lastly there are the key points of what gamification can offer education 
(Saunderson, 2011). Which can be compared to the outcome of the experiment. Games were seen 
120 
 
used on all tablets during the case study and often used during class. 70 out of 110 applications were 
listed as “fun” and most of these applications were games. Thus, the findings from the artifacts 
support this notion presented by Henderson and Yeow. Further, the use of math games to improve 
results was proven in the experiment. As to the key points offered by Saunderson, we have found 
that DragonBox offers tutorials and immediate feedback to student understanding, pride is seen by 
students who do not ask for help and by students who help better students than themselves. 
Learning is adjusted to the students, as they are found to spend their time on different chapters and 
levels in the application. Students can also work in their own pace, but the role of the teacher as a 
mentor was not seen in the experiment. The mentor role of the teacher was seen in the case study 
when judging quality of applications and the use of such. Tracking performance is done through 
stars and is seen by the students as something they initially are eager to acquire.  
 
Issues with the device: In the literature review we find many issues with the device. Slow finger 
typing (Wieder, 2011), content creation (Henderson & Yeow, 2012), battery issues (Sommerich et 
al, 2007), integration of tablet in classes (Sommerich et al, 2007), and the novelty effect (Culén & 
Gasparini, 2012). Finger typing is looked at briefly as students mention taking notes on the 
tablet. No notes were found on the tablets. It was not a popular activity and it was completely 
absent in the experiment despite the students having access to the tablets. This aspect has not 
been embraced by the students in either research. This point relates to the only connection 
between content creation and tablet which the students were involved in. Thus, content 
creation with a tablet was close to absent through the case study and experiment. Battery 
issues were experienced and reported by some students during the experiment, but it was seen 
when installing applications for the class, that the iPads were always on low to no battery. 
Integration of the tablet in the classes was executed differently in case study and experiment. 
The case study showed some issues with facilitating the classes for the use, due to number of 
devices and their use purpose. The experiment showed issues with integration in that the class 
was split in two. It is clear from this that both activities cannot be done at the same time. 
Integration is thus seen as a difficult aspect of the tablet, but in both scenarios the solutions 
worked well for the students. The last point, which is the novelty effect, was not seen amongst 
the students in either study. A point that was not brought forth in the literature review, but that 
was discovered during the case study, was the monitoring of student activity. The technology is 
easy to hide and angle away from the teacher. The observation, and interviews confirmed this and 
that it was often done. A last mentioned issue was bandwidth. 
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Rich ecology: Henderson and Yeow (Henderson & Yeow, 2012), explained that the tablet is 
something that should be used in addition to other technologies. As the case study offer such a rich 
product ecology, it is fair to investigate this further. The students have in both case study and 
experiment been allowed to bring cell phones, laptops and tablets to class. In the experiment, only 
iPads and cell phones were used to play DragonBox on. The case study was different, as laptops and 
cell phones were used along with the iPads. The different use observed on each of these devices 
show preferences for certain roles. Production aspects are preferred on the laptop, but for any 
consumption purpose seen, the iPad has been chosen. Cell phones were a last resort and often used 
for text messages. 
 
What we see from this comparison, is that the data found in the literature review ties closely to the 
findings in this thesis. There is no ground breaking new discoveries, but the tablet has been 
confirmed to offer much as a tool for education for students and teachers alike. In addition, 













Role and effect of tablet in the classroom: Bromley (Bromley, 1998), gave a clear warning to how 
a device should be integrated in to a classroom. From this thesis we can see that his predictions 
mostly came true when the introduction of the device is done from a technologic perspective. The 
research was defined, but it was an exploratory study to how the technology could and would be 
used. Thus clear plans to introduction were lacking as several methods were attempted by the 
teacher. Most of these attempts fell in line with the autonomous predictions by Bromley.  However, 
not all. Recordings of lectures were predicted in his article and the students present were seen as 
passive observers trying to absorb the knowledge (Bromley, 1998), this was however the students 
who were seen attending the recorded lecture. From a different angle witnessed in this thesis, the 
method offers students a possibility to adapt what they learn to their own skills and interests. Some 
lectures can be superficial and cover very general information, while other can be in depth and offer 
interested students incredibly insights. This is one of the many possibilities that the tablets and other 
devices can offer the classes.  The second aspect was the applications that allowed manipulations of 
objects. These applications offer a learning scenario with a focus on hands-on learning. The 
downside of this is that the technology is very dependent on the created content for the device. In 
regards to the learning paradigms and Bromley’s accusation that some devices can favour some and 
alienate others, we see that the tablet can support a passive role where the student watches 
recordings of lectures as promoted by behaviourism, a more active role by seeking answers and the 
relation between these supported by cognitivism or a more direct learning approach with 3D figures 
and math equation solving where you learn by playing with the content, which is supported by 
constructivism. In relation to the difference in learning, Stickel has reached a similar understanding 
and explains in his article that the tablet pc: “…does not alienate a particular type of learner.” 
(Stickel, 2009). In this manner we can understand the iPad as a tool that is not limited to one 
paradigm, but is open and allows different use. The tablet does in other words have a supportive 
aspect which can be used to strengthen most classes with online accessibility and the tools it offers 
for subjects, but also a disruptive property which offers many different forms of learning to the 
students, which would not have been possible in today’s classroom.  
 
Role and effect of gamification in the math classroom: Gamification has been explored in this 
thesis with grave warnings and high expectations. We have seen that the aspect of gamification can 
help motivate students to learn maths by presenting the repetitions in different ways. We have seen 
that there are many students who do not like math and that this is something which improves when 
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they are allowed to play games and have a varied learning environment. The math subject is 
perhaps the best example of education that is repeated until learned. In math classes, the students sit 
with their notebooks and solve equations over and over till they have grasped the correct order and 
an understanding of different math forms such as algebra. The exact same process is repeated in the 
math games, where DragonBox is no exception. By creating equations which look different but 
have the same mechanics, students are more motivated to go through them over and over. On the 
other side, this game did not have much success with the control class which were not offered to 
play during class, which raise questions to why this is. Games are proven popular amongst the 
students, but educational games are not by most students, unless offered in class. The terms hard 
and soft gamification are likely involved, as the focus in DragonBox is mainly on presenting the 
content, with added elements of gamification, while the games they prefer are created mostly to be a 
game. The role of gamification can thus be seen as a way to mediate the content the students learn. 
When the students are presented with the same type of equations but the resemblance is not obvious 
they find it easy and fun. When the content starts to resemble the normal equations however, the 
students have difficulties solving them. Through this we see that gamification presents the content 
in a way that gives students the opportunity to forget what they dislike and redo the equations till 
they have the basic order learned without negative feedback of any sort. With this the students can 
learn the curriculum at their own pace with customized learning to the skill level the students are 
on. This creates an effect in the classroom where the students are more motivated to learn and 
immersed in the curriculum instead of killing time. 
 
The information found in this thesis can be important for everyone. School students and the teachers 
are those immediately affected, but so are the institutions and learning paradigms. Schools have 
issues with students that lack interest and find the normal chalk and talk method boring and 
uninspiring. Reading books is not for everyone, yet the system is created so that it is. Sometimes the 
educational sector has to adapt itself to the needs of the children and meet them half way. In the 
case study it has been shown clearly that the students love games and that this is mostly what they 
do on the iPad at home. Why then would the schools expect the tablets to only be used for reading 
or backing up the old chalk and talk method? It is naïve to think that the teachers do not need to 
evolve with the rest of the world. On the other hand, it is naïve to expect everything to change. The 
adaption of the technology plays a key role for the outcome. We saw schools which are at the peak 
of technology fail to use it for what it was worth and we have seen that many of the limitations are 
blamed on the teachers. Motivation is a powerful tool for learning and if we manage to motivate 
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students and teachers alike for this technology, then the tablet device clearly has the possibility to be 
a disruptive technology and offer many forms of student learning– or create new ones. We can 
expect the role of the teacher to change from someone who teaches knowledge to facilitating 
knowledge, but it does not have to. The tablet can be both supportive for the current form of 
education with its ways to present the curriculum and fundamental for varied learning by offering 




8 Conclusion & way forward 
In this thesis the role and effect of the tablet was investigated in a classroom environment of junior 
high through a case study. From this an application called DragonBox was discovered and tested 
through an experiment to find out if the students would be more motivated to learn math and 
improving their results. 
 
The main role of the iPad was found to function as a supportive technology with the current 
educational situation and comprehension of the device as the main reasons for this. The device has 
proven to support many learning styles and to facilitate newer variants of teaching. 
The effects of the device is seen to reduce noise levels in classes, in addition to improving and 
promoting social collaboration. There are further positive effects found as the schools have older 
books with outdated content. This issue can be corrected through the use of internet, but this media 
needs a device to function through such as the iPad.  
Further, we see that the device had an effect which immersed students in the classes and offered 
tools for more active classes which were investigated. The tools ranged from calculators to 
rulebooks in the maths subject, but also included games to help motivate student learning. In natural 
science, the tools were applications that could help calculate unit measurements and applications 
which offered 3D representations of their curriculum such as the heart.  
 
DragonBox was tested to see if the students were more motivated to learn and if their results would 
improve, the students were presented with two tests which were answered before and after the use 
of DragonBox. A control class was included which took both tests but did not use the iPad. The data 
was the investigated with the help of statistical significance tools. Results show that in most cases a 
statistical significant difference was achieved, which proved that in this case, gamification can help 
the students learn. In addition, motivation for learning was seen in nearly all students, which found 
this application to be fun, challenging and described by some as better than maths.  All students 
asked in the class of the experiment gave positive feedback on DragonBox and the challenge it 
provided, but asked questions as to how it related to maths. Motivation to play DragonBox was not 
found in the control class, but they explained that if they were allowed to play during class, they 





In both case study and experiment, the information gained was in line with what the literature 
review offered. The different attempts to teach children in the case study were mostly in line with 
what has been attempted in the literature review, but some new variants were attempted, such as 3D 
figures to manipulate objects, which inspired students. Both literature review and experimental 
research conducted in this thesis has found gamification to improve and motivate learning. 
 
As a result from this research, it is believed that the term gamification lives up to some of its hype. 
Further, it is hoped that some schools will be more inclined to consider how they could integrate 
tablet technology in a “Curriculum-driven” (Bromley, 1998) manner, instead of a “technology-
driven” (Bromley, 1998) way. 
 
Way forward: The tablet technology has seen much research and has been proven successful for 
supportive purposes. From the finds in this thesis, it is suggested that further research can be done 
on the disruptive qualities uncovered.  In addition, gamification and all the warning signs that have 
been presented are still in a phase with little research to investigate the long term effects of this 
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10.5 Appendix # 5: Picture of interaction with DragonBox 
 
10.6 Appendix # 6: Picture of teacher’s iPad 
 
 
 
